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SECTION 02130
    

DIVERSION AND CONTROL OF WATER
   

PART 1   GENERAL

1.1   DIVERSION AND CONTROL OF SURFACE WATER

Except for the pond and meandering channel excavation, all permanent 
construction shall be carried on in areas free from water.  Water in 
varying quantities may be flowing in the project area during the entire 
period of construction.  

1.2   DEWATERING AND GROUNDWATER

1.2.1   General

The greater Elsinore Valley area lies within the Elsinore groundwater 
basin, which is a closed basin occupying some 26 square miles of the area 
draining into Lake Elsinore and is part of the San Jacinto Valley drainage 
area.  Due to the extensive faulting in Elsinore Valley, the Elsinore 
groundwater basin acts as a multiple aquifer system.  The project area 
experiences near surface groundwater which can be attributed to the close 
proximity to the North Glen Ivy Fault.  The Lake Elsinore Outlet Channel 
and Temescal Creek also contribute to the high groundwater.

1.2.2   Dewatering and Control of Water

Permanent construction work is located inside and outside Temescal Creek.  
Work will also be performed near downstream of Lake Elsinore Outlet 
Channel.  Except for the pond and meandering channel excavation, the 
construction area shall be dewatered prior to commencement of the work, and 
all subgrades shall be kept drained and free of water throughout the 
working period. 

1.3   SUBMITTALS

1.3.1   SD-01 Data

Diversion and Dewatering Plans;  FIO 

Thirty days prior to initiating work, the Contractor shall submit plans 
showing the methods proposed to dewater each working area for the culverts 
and the fill areas and control the water from rain, sheetflow, and other 
surface and ground water.  The plan shall show the scheme of operations, 
sequence of construction and removal, and a complete layout and design of 
drainage pipes, well points, pumps, ditches, cofferdams, dikes, working 
mats, etc.  Dewatering for the pond and channel excavation will not be 
required.

1.4   DRAINAGE
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Surface water shall be directed away from excavation and construction sites 
so as to prevent erosion and undermining of foundations.  Diversion 
ditches, dikes and grading shall be provided and maintained as necessary 
during construction.  Excavated slopes and backfill surfaces shall be 
protected to prevent erosion and sloughing.  Construction for culverts and 
fill areasshall be performed so that the site and the areas immediately 
surrounding the site and affecting operations at the site shall be 
continually and effectively drained.

1.5   EXISTING CHANNEL

Existing Lake Elsinore Outlet Channel shall remain functional during the 
construction period.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION (Not Applicable)

                                  -- End of Section --
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SECTION 02150

   
CLEAR SITE AND REMOVE OBSTRUCTIONS

PART 1   GENERAL

1.1   PROTECTION OF EXISTING WORK

Before beginning any cutting or demolition work for removals, the 
Contractor shall carefully survey the existing work and examine the 
drawings and specifications to determine the extent of the work.  The 
contractor shall take all necessary precautions to insure against damage to 
existing work to remain in place or to be reused, and any damage to such 
work shall be repaired or replaced as approved by the Contracting Officer 
at no additional cost to the Government.  The Contractor shall carefully 
coordinate the work of this section with all other work and construct and 
maintain shoring, bracing and supports, as required.  The Contractor shall 
insure that structural elements are not overloaded and be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under any 
part of this contract.

1.2   SUBMITTALS

SD-04 Drawings

Plans; GA

Contractor shall submit clearing and removal plans for approval prior to 
clearing or removal work.

1.3   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.4   EXPLOSIVES

Use of explosives will not be permitted.

1.5   ENVIRONMENTAL PROTECTION

All work and Contractor operations shall comply with the requirements of 
SECTION: ENVIRONMENTAL PROTECTION.

PART 2   PRODUCTS (Not Applicable)
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PART 3   EXECUTION

3.1   REQUIREMENTS

Except as otherwise specified, and/or indicated, areas to be cleared shall 
be limited to actual excavation areas and areas on which fills and/or 
structures are to be placed.  The removal of trees, shrubs, turf, and other 
vegetation outside of these areas shall be held to a minimum and care shall 
be exercised not to damage any trees, shrubs, turf, or vegetation which can 
be left in place.

3.2   CLEARING

Trees smaller than 1-1/2 inches in diameter, stumps, roots, brush, and 
other vegetation in areas to be cleared shall be cut off 6 inches below the 
indicated structure subgrade or at the original ground surface, whichever 
is lower, except as specified.  Other vegetation shall be cut off flush or 
slightly below the original ground surface.  Clearing operations shall be 
conducted so as to prevent damage to trees, structures, and installations 
under construction or to remain in place.

3.3   GRUBBING

Material to be grubbed, together with logs and other organic or metallic 
debris not suitable for foundation purposes, shall be removed to a depth of 
not less than 18 inches below the original surface level of the ground in 
areas indicated as construction areas under this contract, such as areas 
for structures, fills and areas to be paved.

3.4   EXISTING STRUCTURES AND OBSTRUCTIONS

3.4.1   General

The Contractor shall clear the site, and remove and dispose of all existing 
structures and obstructions for project construction, except as otherwise 
noted on the drawings.  Obstructions which are designated or specified to 
be removed but which are not designated or specified to be removed by 
others shall be removed by the Contractor.  Except as otherwise specified, 
obstructions designated to be removed by others will be removed in 
sufficient time to preclude interference with the Contractor's operations.

3.4.2   Removal

Stonework, asphalt concrete, abandoned concrete structures, pipes, drains, 
miscellaneous structures, fencing, refuse and debris shall be removed.

3.4.3   Utilities

Prior to removing an obstruction, all applicable utility relocations shall 
have been coordinated in accordance with SECTION:  GENERAL REQUIREMENTS, 
paragraph:  PUBLIC UTILITIES, NOTICES, AND RESTRICTIONS.  Pipes designated 
by owners as "abandoned" shall be removed within the limits of the project 
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as necessary for clearing.  All pipes shall be plugged at the cut ends.

3.4.4   Plugging of Existing Baker Street Culverts

Two 24-inch diameter corrugated metal pipe culverts as shown on the 
drawings under Baker Street shall be plugged with concrete along the entire 
length.Text

3.5   FILLING OF HOLES

Holes made by the removal of existing concrete retaining wall, abandoned 
concrete wall footings, steel pipe drain, grubbing operations, and other 
obstructions or structures shall be backfilled to subgrade with compacted 
fill material as specified in the SECTION:  EARTHWORK.

3.6   DISPOSAL OF MATERIAL

All material removed, except material specified and/or indicated to be 
salvaged, is designated as scrap and shall become the property of the 
Contractor and shall be removed from the site.  The Contractor shall be 
responsible for compliance with all Federal and State laws and regulations.

                                 -- End of Section --
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SECTION 02300

EARTHWORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

1.2   DEFINITIONS

1.2.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SM, SW-SM, SC, 
SW-SC, SP-SM, SP-SC, CL, ML, CL-ML,.  Satisfactory materials for grading 
shall be comprised of stones less than  8 inches, except for fill material 
for pavements which shall be comprised of stones less than 3/4 the lift 
thickness in any dimension.
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1.2.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills; trash; refuse; backfills from previous construction; and 
material classified as satisfactory which contains root and other organic 
matter or frozen material.  The Contracting Officer shall be notified of 
any contaminated materials.

1.2.3   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557abbreviated 
as a percent of laboratory maximum density.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Earthwork;  FIO .

Procedure and location for disposal of unused satisfactory material.  
Proposed source of borrow material.

SD-09 Reports

Testing;  FIO .

Within 24 hours of conclusion of physical tests, 2 copies of test results, 
including calibration curves and results of calibration tests.

SD-13 Certificates

Testing;  FIO .

Qualifications of the commercial testing laboratory or Contractor's testing 
facilities.

SD-18 Records

Earthwork;  FIO .

Notification of encountering rock in the project.  Advance notice on the 
opening of excavation or borrow areas.  Advance notice on shoulder 
construction for rigid pavements.

1.4   SUBSURFACE DATA

Subsurface soil boring logs are shown at the end of this section and the 
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boring locations are shown on the drawings. These data represent the best 
subsurface information available; however, variations may exist in the 
subsurface between boring locations.

1.5   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as excavation.

1.6   BLASTING

Blasting will not be permitted.

1.7   UTILIZATION OF EXCAVATED MATERIALS

Satisfactory material removed from excavations shall be used, insofar as 
practicable, in the construction of fills, embankments, subgrades, 
shoulders, bedding (as backfill), and for similar purposes. Satisfactory 
material in excess of that required for the permanent work and all 
unsatisfactory material shall become the property of the Contractor and 
removed from the site.  No excavated material or waste  of any kind shall 
be disposed of at any place beyond the limits of the work under this 
contract without express authority.  Additional requirements for disposal 
of excess material can be found in the Sections 00800, 01200, 01354, and 
02150: SPECIAL CONTRACT REQUIREMENTS, GENERAL REQUIREMENTS, ENVIRONMENTAL 
PROTECTION, AND CLEAR SITE AND REMOVE OBSTRUCTIONS.  No excavated material 
shall be disposed of to obstruct the flow of any stream, endanger a partly 
finished structure, impair the efficiency or appearance of any structure, 
or be detrimental to the completed work in any way.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, topsoil shall be stripped to a depth of 6  
inches.  Any surplus of topsoil from excavations and grading shall be  
removed from the site.

3.2   GENERAL EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  During construction, excavation and fill 
shall be performed in a manner and sequence that will provide proper 
drainage at all times.
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3.2.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished 
by cutting accurately to the cross sections, grades, and elevations shown.  
Ditches and gutters shall not be excavated below grades shown.  Excessive 
open ditch or gutter excavation shall be backfilled with satisfactory, 
thoroughly compacted, material or with suitable stone or cobble to grades 
shown. The Contractor shall maintain excavations free from detrimental 
quantities of leaves, brush, sticks, trash, and other debris until final 
acceptance of the work.

3.2.2   Drainage Structures

Excavations shall be made to the lines, grades, and elevations shown, or as 
directed.  Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of 
structure footings and foundations as shown.  When concrete or masonry is 
to be placed in an excavated area, the bottom of the excavation shall not 
be disturbed.  Excavation to the final grade level shall not be made until 
just before the concrete or masonry is to be placed.

3.3   OPENING AND DRAINAGE OF EXCAVATION

The Contractor shall notify the Contracting Officer sufficiently in advance 
of the opening of any excavation to permit elevations and measurements of 
the undisturbed ground surface to be taken.  Except as otherwise permitted, 
excavation areas shall be excavated providing adequate drainage.  
Overburden and other spoil material shall be transported to designated 
spoil areas or otherwise disposed of as directed.  The Contractor shall 
ensure that excavation of any area, or dumping of spoil material results in 
minimum detrimental effects on natural environmental conditions.

3.4   GRADING AREAS

Where indicated, work will be divided into grading areas within which 
satisfactory excavated material shall be placed in embankments, fills, and 
required backfills.

3.5   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and 
compacted to at least 90 percent laboratory maximum density to prevent 
wedging action or eccentric loading upon or against the structure.  Ground 
surface on which backfill is to be placed shall be prepared as specified in 
paragraph PREPARATION OF GROUND SURFACE FOR EMBANKMENTS.  Compaction 
requirements for backfill materials shall also conform to the applicable 
portions of paragraphs PREPARATION OF GROUND SURFACE FOR EMBANKMENTS, 
EMBANKMENTS, and SUBGRADE PREPARATION, and Section 02316 EXCAVATION, 
TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.  Compaction shall be 
accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled 
rollers, vibratory compactors, or other approved equipment.

3.6   PREPARATION OF GROUND SURFACE FOR EMBANKMENTS
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3.6.1   General Requirements

Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up to a depth of 6 inches; 
pulverized; moistened or aerated as necessary; thoroughly mixed; and 
compacted to at least 90 percent laboratory maximum density.  Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, vibratory compactors, or other approved equipment.  
The prepared ground surface shall be scarified and moistened or aerated as 
required just prior to placement of embankment materials to assure adequate 
bond between embankment material and the prepared ground surface.

3.6.2   Frozen Material

Embankment shall not be placed on a foundation which contains frozen 
material, or which has been subjected to freeze-thaw action.  This 
prohibition encompasses all foundation types, including the natural ground, 
all prepared subgrades whether in an excavation or on an embankment and all 
layers of previously placed and compacted earth fill which become the 
foundations for successive layers of earth fill.  All material that freezes 
or has been subjected to freeze-thaw action during the construction work, 
or during periods of temporary shutdowns, such as, but not limited to, 
nights, holidays, weekends, winter shutdowns, or earthwork operations, 
shall be removed to a depth that is acceptable to the Contracting Officer 
and replaced with new material.  Alternatively, the material will be 
thawed, dried, reworked, and recompacted to the specified criteria before 
additional material is placed.  The Contracting Officer will determine when 
placement of fill shall cease due to cold weather.  The Contracting Officer 
may elect to use average daily air temperatures, and/or physical 
observation of the soils for his determination.  Embankment material shall 
not contain frozen clumps of soil, snow, or ice.

3.7   EMBANKMENTS

3.7.1   Earth Embankments

Earth embankments shall be constructed from satisfactory materials free of 
organic or frozen material and rocks with any dimension greater than 3/4 
the lift thickness.  The material shall be placed in successive horizontal 
layers of loose material not more than 8 inches in depth.  Each layer shall 
be spread uniformly on a soil surface that has been moistened or aerated as 
necessary, and scarified or otherwise broken up so that the fill will bond 
with the surface on which it is placed.  After spreading, each layer shall 
be plowed, disked, or otherwise broken up; moistened or aerated as 
necessary; thoroughly mixed; and compacted to at least 90 percent 
laboratory maximum density. Compaction requirements for the upper portion 
of earth embankments forming subgrade for pavements shall be identical with 
those requirements specified in paragraph SUBGRADE PREPARATION.  Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.8   SUBGRADE PREPARATION
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3.8.1   Construction

Subgrade shall be shaped to line, grade, and cross section, and compacted 
as specified.  This operation shall include plowing, disking, and any 
moistening or aerating required to obtain specified compaction.  Soft or 
otherwise unsatisfactory material shall be removed and replaced with 
satisfactory excavated material or other approved material as directed.  
Low areas resulting from removal of unsatisfactory material shall be 
brought up to required grade with satisfactory materials, and the entire 
subgrade shall be shaped to line, grade, and cross section and compacted as 
specified.  After rolling, the surface of the subgrade for roadways shall 
not show deviations greater than 1/2 inch when tested with a 20 foot 
straightedge applied both parallel and at right angles to the centerline of 
the area.  The elevation of the finish subgrade shall not vary more than  
0.05 foot from the established grade and cross section.

3.8.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.  Except for paved areas and railroads, each layer of the 
embankment shall be compacted to at least 90 percent of laboratory maximum 
density.

3.8.2.1   Subgrade for Pavements

Subgrade for pavements shall be compacted to at least 95 percent of 
laboratory maximum density for 2.5 feet below the surface of the pavement 
shown.

3.8.2.2   Subgrade for Shoulders

Subgrade for shoulders shall be compacted to at least 95 percent of 
laboratory maximum density for the 2.5 feet depth below the surface of 
shoulder shown.

3.9   SHOULDER CONSTRUCTION

Shoulders shall be constructed of satisfactory excavated or borrow material 
or as otherwise shown or specified.  Shoulders shall be constructed as soon 
as possible after adjacent paving is complete, but in the case of rigid 
pavements, shoulders shall not be constructed until permission of the 
Contracting Officer has been obtained.  The entire shoulder area shall be 
compacted to at least the percentage of maximum density as specified in 
paragraph SUBGRADE PREPARATION above, for specific ranges of depth below 
the surface of the shoulder.  Compaction shall be accomplished by 
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 
vibratory compactors, or other approved equipment.  Shoulder construction 
shall be done in proper sequence in such a manner that adjacent ditches 
will be drained effectively and that no damage of any kind is done to the 
adjacent completed pavement.  The completed shoulders shall be true to 
alignment and grade and shaped to drain in conformity with the cross 
section shown.

SECTION 02300  Page 8



GUNNERSON POND RESTORATION DACW09-00-B-0004

3.10   FINISHING

The surface of excavations, embankments, and subgrades shall be finished to 
a smooth and compact surface in accordance with the lines, grades, and 
cross sections or elevations shown.  The degree of finish for graded areas 
shall be within 0.1 foot of the grades and elevations indicated except that 
the degree of finish for subgrades shall be specified in paragraph SUBGRADE 
PREPARATION.  Gutters and ditches shall be finished in a manner that will 
result in effective drainage.  The surface of areas to be turfed shall be 
finished to a smoothness suitable for the application of turfing materials.

3.11   TESTING

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved by the 
Contracting Officer.  Field in-place density shall be determined in 
accordance with ASTM D 2922.  When ASTM D 2922 is used, the calibration 
curves shall be checked and adjusted using only the sand cone method as 
described in ASTM D 1556.  ASTM D 2922 results in a wet unit weight of soil 
and when using this method ASTM D 3017 shall be used to determine the 
moisture content of the soil.  The calibration curves furnished with the 
moisture gauges shall also be checked along with density calibration checks 
as described in ASTM D 3017; the calibration checks of both the density and 
moisture gauges shall be made at the beginning of a job on each different 
type of material encountered and at a ratio of one ASTM D 1556 to every 5 
ASTM D 2922. When test results indicate, as determined by the Contracting 
Officer, that compaction is not as specified, the material shall be 
removed, replaced and recompacted to meet specification requirements.  
Tests on recompacted areas shall be performed to determine conformance with 
specification requirements.  Inspections and test results shall be 
certified by a registered professional civil engineer.  These 
certifications shall state that the tests and observations were performed 
by or under the direct supervision of the engineer and that the results are 
representative of the materials or conditions being certified by the tests. 
 The following number of tests, if performed at the appropriate time, will 
be the minimum acceptable for each type operation.

3.11.1   In-Place Densities

a.  One test per 1000 square feet, or fraction thereof, of each lift 
of fill or backfill areas compacted by other than hand-operated 
machines.

b.  One test per 100 square feet, or fraction thereof, of each lift of 
fill or backfill areas compacted by hand-operated machines.

3.11.2   Material Tests

Tests shall be made for each type material or source of material including 
borrow material to determine the optimum moisture and laboratory maximum 
density values.  One representative test per 1000 cubic yards of fill and 
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backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density.

3.11.3   Tolerance Tests for Subgrades

Continuous checks on the degree of finish specified in paragraph SUBGRADE 
PREPARATION shall be made during construction of the subgrades.

3.12   SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and 
drained.  Ditches and drains along subgrade shall be maintained to drain 
effectively at all times.  The finished subgrade shall not be disturbed by 
traffic or other operation and shall be protected and maintained by the 
Contractor in a satisfactory condition until ballast, subbase, base, or 
pavement is placed.  The storage or stockpiling of materials on the 
finished subgrade will not be permitted.  No subbase, base course, ballast, 
or pavement shall be laid until the subgrade has been checked and approved, 
and in no case shall subbase, base, surfacing, pavement, or ballast be 
placed on a muddy, spongy, or frozen subgrade.

    -- End of Section --
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SECTION 02316

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

1.2   DEGREE OF COMPACTION

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Field Density Tests; FIO.  Testing of Backfill Materials; FIO.
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Copies of all laboratory and field test reports within 24 hours of the 
completion of the test.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SM, SW-SM, SC, 
SW-SC, SP-SM, SP-SC.

2.1.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills, trash, refuse, or backfills from previous construction.  
Unsatisfactory material also includes material classified as satisfactory 
which contains root and other organic matter, frozen material, and stones 
larger than 3 inches.  The Contracting Officer shall be notified of any 
contaminated materials.

2.1.3   Unyielding Material

Unyielding material shall consist of gravelly soils with stones greater 
than 3 inches in any dimension or as defined by the pipe manufacturer, 
whichever is smaller.

2.1.4   Unstable Material

Unstable material shall consist of materials too wet to properly support 
the utility pipe, conduit, or appurtenant structure.

2.1.5   Initial Backfill Material

Initial backfill shall consist of satisfactory materials free from rocks 3 
inches or larger in any dimension or free from rocks of such size as 
recommended by the pipe manufacturer, whichever is smaller.  When the pipe 
is coated or wrapped for corrosion protection, the initial backfill 
material shall be free of stones larger than 1 inch in any dimension or as 
recommended by the pipe manufacturer, whichever is smaller.

PART 3   EXECUTION

3.1   EXCAVATION

Excavation shall be performed to the lines and grades indicated.  During 
excavation, material satisfactory for backfilling shall be stockpiled in an 
orderly manner at a distance from the banks of the trench equal to 1/2 the 
depth of the excavation, but in no instance closer than 2 feet.  Excavated 
material not required or not satisfactory for backfill shall be removed 
from the site.  Grading shall be done as may be necessary to prevent 
surface water from flowing into the excavation, and any water accumulating 
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shall be removed to maintain the stability of the bottom and sides of the 
excavation.  Unauthorized overexcavation shall be backfilled in accordance 
with paragraph BACKFILLING AND COMPACTION at no additional cost to the 
Government.

3.1.1   Trench Excavation Requirements

The trench shall be excavated as recommended by the manufacturer of the 
pipe to be installed.  Trench walls below the top of the pipe shall be 
sloped, or made vertical, and of such width as recommended in the 
manufacturer's installation manual.  Where no manufacturer's installation 
manual is available, trench walls shall be made vertical.  Trench walls 
more than 5 feet high shall be shored, cut back to a stable slope, or 
provided with equivalent means of protection for employees who may be 
exposed to moving ground or cave in.  Vertical trench walls more than 5 feet
 high shall be shored.  Trench walls which are cut back shall be excavated 
to at least the angle of repose of the soil.  Special attention shall be 
given to slopes which may be adversely affected by weather or moisture 
content.  The trench width below the top of pipe shall not exceed 24 inches 
plus pipe outside diameter (O.D.) for pipes of less than 24 inches inside 
diameter and shall not exceed 36 inches plus pipe outside diameter for 
sizes larger than 24 inches inside diameter.  Where recommended trench 
widths are exceeded, redesign, stronger pipe, or special installation 
procedures shall be utilized by the Contractor.  The cost of redesign, 
stronger pipe, or special installation procedures shall be borne by the 
Contractor without any additional cost to the Government.

3.1.1.1   Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniform 
bearing and support for the bottom quadrant of each section of the pipe.  
Bell holes shall be excavated to the necessary size at each joint or 
coupling to eliminate point bearing.  Stones of 3 inches or greater in any 
dimension, or as recommended by the pipe manufacturer, whichever is 
smaller, shall be removed to avoid point bearing.

3.1.1.2   Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench, such 
material shall be removed 6 inches below the required grade and replaced 
with suitable materials as provided in paragraph BACKFILLING AND COMPACTION.

3.1.1.3   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such 
material shall be removed to the depth directed and replaced to the proper 
grade with satisfactory material as provided in paragraph BACKFILLING AND 
COMPACTION.  When removal of unstable material is required due to the 
Contractor's fault or neglect in performing the work, the resulting 
material shall be excavated and replaced by the Contractor without 
additional cost to the Government.

3.1.1.4   Excavation for Appurtenances
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Excavation for manholes, catch-basins, inlets, or similar structures shall 
be sufficient to leave at least 12 inches clear between the outer structure 
surfaces and the face of the excavation or support mambers.  Removal of 
unstable material shall be as specified above.  When concrete or masonry is 
to be placed in an excavated area, special care shall be taken not to 
disturb the bottom of the excavation.  Excavation to the final grade level 
shall not be made until just before the concrete or masonry is to be placed.

3.1.2   Stockpiles

Stockpiles of satisfactory materials shall be placed and graded as 
specified.  Stockpiles shall be kept in a neat and well drained condition, 
giving due consideration to drainage at all times.  The ground surface at 
stockpile locations shall be cleared, grubbed, and sealed by rubber-tired 
equipment.  Stockpiles of satisfactory materials shall be protected from 
contamination which may destroy the quality and fitness of the stockpiled 
material.  If the Contractor fails to protect the stockpiles, and any 
material becomes unsatisfactory, such material shall be removed and 
replaced with satisfactory material from approved sources at no additional 
cost to the Government.  Locations of stockpiles of satisfactory materials 
shall be subject to prior approval of the Contracting Officer.

3.2   BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material.  Backfill shall 
be placed in layers not exceeding 6 inches loose thickness for compaction 
by hand operated machine compactors, and 8 inches loose thickness for other 
than hand operated machines, unless otherwise specified.  Each layer shall 
be compacted to at least 90 percent maximum density, unless otherwise 
specified.

3.2.1   Trench Backfill

Trenches shall be backfilled to the grade shown.

3.2.1.1   Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced 
with satisfactory material.

3.2.1.2   Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall 
be replaced with satisfactory material placed in layers not exceeding 6 
inches loose thickness.

3.2.1.3   Final Backfill

The remainder of the trench, except for special materials for roadways,  
shall be filled with satisfactory material.  Backfill material shall be 
placed and compacted as follows:

a.  Roadways:  Backfill shall be placed up to the elevation at which 
the requirements in Section 02300 EARTHWORK control.  Water 
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flooding or jetting methods of compaction will not be permitted.

b.  Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:  
Backfill shall be deposited in layers of a maximum of 12 inch 
loose thickness, and compacted to 85 percent maximum density. 
Compaction by water flooding or jetting will not be permitted.  
This requirement shall also apply to all other areas not 
specifically designated above.

3.2.2   Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been 
constructed backfill shall be placed in such a manner that the structure 
will not be damaged by the shock of falling earth.  The backfill material 
shall be deposited and compacted as specified for final backfill, and shall 
be brought up evenly on all sides of the structure to prevent eccentric 
loading and excessive stress.

3.3   TESTING

Testing shall be the responsibility of the Contractor and shall be 
performed at no additional cost to the Government.

3.3.1   Testing Facilities

Tests shall be performed by an approved commercial testing laboratory or 
may be tested by facilities furnished by the Contractor.  No work requiring 
testing will be permitted until the facilities have been inspected and 
approved by the Contracting Officer.

3.3.2   Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with 
ASTM D 2487 and the moisture-density relations of soils shall be determined 
in accordance with ASTM D 1557.  A minimum of one soil classification and 
one moisture-density relation test shall be performed on each different 
type of material used for bedding and backfill.

3.3.3   Field Density Tests

Tests shall be performed in sufficient numbers to ensure that the specified 
density is being obtained.  A minimum of one field density test per lift of 
backfill for every 1 foot of installation shall be performed.  One moisture 
density relationship shall be determined for every  1500 cubic yards of 
material used.  Field in-place density shall be determined in accordance 
with ASTM D 2922.  When ASTM D 2922 is used, the calibration curves shall 
be checked and adjusted using the sand cone method as described in 
paragraph Calibration of the ASTM publication.  ASTM D 2922 results in a 
wet unit weight of soil and when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall be checked along with density 
calibration checks as described in ASTM D 3017.  The calibration checks of 
both the density and moisture gauges shall be made at the beginning of a 
job, on each different type of material encountered, at a ratio of one ASTM 
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D 1556 to every five ASTM D 2922.  Copies of calibration curves, results of 
calibration tests, and field and laboratory density tests shall be 
furnished to the Contracting Officer.  Trenches improperly compacted shall 
be reopened to the depth directed, then refilled and compacted to the 
density specified at no additional cost to the Government.

    -- End of Section --
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SECTION 02378

GEOTEXTILES USED AS FILTERS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 123 (1993a) Standard Terminology Relating to 
Textiles

ASTM D 1683 (1990a) Failure in Sewn Seams of Woven 
Fabrics

ASTM D 3884 (1992) Abrasion Resistance of Textile 
Fabrics (Rotary Platform, Double-Head 
Method)

ASTM D 4355 (1992)  Deterioration of Geotextile from 
Exposure to Ultraviolet light and Water 
(Xenon-Arc Type Apparatus)

ASTM D 4491 (1992) Water Permeability of Geotextiles 
By Permittivity

ASTM D 4533 (1991) Trapezoid Tearing Strength of 
Geotextile

ASTM D 4632 (1991) Grab Breaking Load and Elongation 
of Geotextiles

ASTM D 4751 (1993) Determining the Apparent Opening 
Size of a Geotextile

ASTM D 4833 (1988) Index Puncture Resistance of 
Geotextiles, Geomembranes, and Related 
Products

ASTM D 4873 (1988) Guide for Identification, Storage, 
and Handling of Geotextiles 

1.2   UNIT PRICES

1.3   SUBMITTALS
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Government approval is required for all submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-13 Certificates

Geotextile; FIO.

Submit the manufacturer's certification of the geotextile material.

1.4   SHIPMENT, HANDLING, AND STORAGE

1.4.1   Shipment and Storage

Only approved geotextile rolls, shall be delivered to the project site.  
All geotextile shall be labeled, shipped, stored, and handled in accordance 
with ASTM D 4873.  No hooks, tongs, or other sharp instruments shall be 
used for handling geotextile.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Geotextile

2.1.1.1   General

The geotextile shall be a non-woven pervious sheet of plastic yarn as 
defined by ASTM D 123.  The geotextile shall equal or exceed the minimum 
average roll values listed in TABLE 1, MINIMUM PHYSICAL REQUIREMENTS FOR 
DRAINAGE GEOTEXTILE.  Strength values indicated in the table are for the 
weaker principal direction.

TABLE 1
MINIMUM PHYSICAL REQUIREMENTS FOR DRAINAGE GEOTEXTILE

  ------------------------------------------------------------------------
      PROPERTY         UNITS        ACCEPTABLE VALUES        TEST METHOD
  ------------------------------------------------------------------------
   GRAB STRENGTH        lb            200                    ASTM D 4632
  ------------------------------------------------------------------------
   ABRASION             lb                                   ASTM D 3884
  ------------------------------------------------------------------------
   PUNCTURE             lb           475                     ASTM D 4833
  ------------------------------------------------------------------------
   TRAPEZOID TEAR       lb            50                     ASTM D 4533
  ------------------------------------------------------------------------
   PERMEABILITY       cm/sec                                 ASTM D 4491
  ------------------------------------------------------------------------
   APPARENT OPENING
   SIZE              U.S. SIEVE     150-200                  ASTM D 4751
  ------------------------------------------------------------------------
   PERMITTIVITY        sec -1        .48                     ASTM D 4491
  ------------------------------------------------------------------------
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TABLE 1
MINIMUM PHYSICAL REQUIREMENTS FOR DRAINAGE GEOTEXTILE

   ULTRAVIOLET
   DEGRADATION       Percent                  50 AT 500 Hrs  ASTM D 4355
  ------------------------------------------------------------------------

2.1.1.2   Geotextile Fiber

Fibers used in the manufacturing of the geotextile shall consist of a 
long-chain synthetic polymer composed of at least 85 percent by weight of 
polyolefins, polyesters, or polamides.  Stabilizers and/or inhibitors shall 
be added to the base polymer if necessary to make the filaments resistant 
to deterioration caused by ultraviolet light and heat exposure.  Reclaimed 
or recycled fibers or polymer shall not be added to the formulation.  
Geotextile shall be formed into a network such that the filaments or yarns 
retain dimensional stability relative to each other, including the edges.  
The edges of the geotextile shall be finished to prevent the outer fiber 
from pulling away from the geotextile.

2.1.2   Seams

The seams of the geotextile shall be sewn with thread of a material meeting 
the chemical requirements given above for geotextile yarn or shall be 
bonded by cementing or by heat.  The sheets of geotextile shall be attached 
at the factory or another approved location, if necessary, to form sections 
not less than 8 feet wide.  Seams shall be tested in accordance with method 
ASTM D 1683.  The strength of the seam shall be not less than 90 percent of 
the required grab tensile strength of the unaged geotextile in any 
principal direction.

2.1.3   Securing Pins

The geotextile shall be secured to the embankment or foundation soil by 
pins to prevent movement prior to placement of revetment materials.  Other 
appropriate means to prevent movement such as staples, sand bags, and stone 
could also be used.  Securing pins shall be inserted through both strips of 
overlapped geotextile along the line passing through midpoints of the 
overlap.  Securing pins shall be removed as placement of revetment 
materials are placed to prevent tearing of geotextile or enlarging holes
maximum spacing between securing pins depends on the steepness of the 
embankment slope.  The maximum pins spacing shall be equal to or less than 
the values listed in TABLE 2, MAXIMUM SPACING FOR SECURING PINS.  When 
windy conditions prevail at the construction site, the number of pins 
should be increased upon the demand of the Contracting Officer.  Terminal 
ends of the geotextile shall be anchored with key trench or apron at crest, 
toe of the slope and upstream and downstream limits of installation.

TABLE 2
MAXIMUM SPACING FOR SECURING PINS

----------------------------------------------------------
       EMBANKMENT                          SPACING, feet
----------------------------------------------------------
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TABLE 2
MAXIMUM SPACING FOR SECURING PINS

STEEPER THAN 1V ON 3H                        2
----------------------------------------------------------

 
1V ON 3H TO 1V ON 4H                         3

----------------------------------------------------------
 FLATTER THAN 1V ON 4H                        5

----------------------------------------------------------

2.2   INSPECTIONS, VERIFICATIONS, AND TESTING

2.2.1   Manufacturing and Sampling

Geotextiles and factory seams shall meet the requirements specified in 
TABLE 1, MINIMUM PHYSICAL REQUIREMENTS FOR DRAINAGE GEOTEXTILE.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surface on which the geotextile will be placed shall be prepared, to a 
relatively smooth surface condition, in accordance with the applicable 
portion of this specification and shall be free from obstruction, debris, 
depressions, erosion feature, or vegetation.  Any irregularities will be 
removed so as to insure continuous, intimate contact of the geotextile with 
all the surface.  Any loose material, soft or low density pockets of 
material, will be removed; erosion features such as rills, gullies etc. 
must be graded out of the surface before geotextile placement.

3.2   INSTALLATION OF THE GEOTEXTILE

3.2.1   General

The geotextile shall be placed in the manner and at the locations shown.  
At the time of installation, the geotextile shall be rejected if it has 
defects, rips, holes, flaws, deterioration or damage incurred during 
manufacture, transportation or storage.

3.2.2   Placement

The geotextile shall be placed with the long dimension perpendicular to the 
centerline of the channel and laid smooth and free of tension, stress, 
folds, wrinkles, or creases.  The strips shall be placed to provide a 
minimum width of 18 inches of overlap for each joint.  The placement 
procedure requires that the length of the geotextile be approximately 10 
percent greater than the slope length.  The Contractor shall adjust the 
actual length of the geotextile used based on initial installation 
experience.  Temporary pinning of the geotextile to help hold it in place 
until the riprap is placed shall be allowed.  The temporary pins shall be 
removed as the riprap is placed to relieve high tensile stress which may 
occur during placement of material on the geotextile.  Trimming shall be 
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performed in such a manner that the geotextile shall not be damaged in any 
way.

3.3   PROTECTION

The geotextile shall be protected at all times during construction from 
contamination by surface runoff and any geotextile so contaminated shall be 
removed and replaced with uncontaminated geotextile.  Any damage to the 
geotextile during its installation or during placement of riprap shall be 
replaced by the Contractor at no cost to the Government.  The work shall be 
scheduled so that the covering of the geotextile with a layer of the 
specified material is accomplished within calendar days after placement of 
the geotextile.  Failure to comply shall require replacement of geotextile. 
 The geotextile shall be protected from damage prior to and during the 
placement of riprap.  This may be accomplished by limiting the height of 
drop to less than 1 foot, by placing a cushioning layer of sand or gravel 
on top of the geotextile before placing the material, or other methods 
deemed necessary.  Care should be taken to ensure that the utilized 
cushioning materials shall not impede the flow of water.  Before placement 
of riprap, the Contractor shall demonstrate that the placement technique 
will not cause damage to the geotextile.  In no case shall any type of 
equipment be allowed on the unprotected geotextile.

3.4   PLACEMENT OF CUSHIONING MATERIAL

Placing of cushioning material shall be performed in a manner to insure 
intimate contact of the geotextile with the prepared surface and with the 
cushioning material.  The placement shall also be performed in a manner 
that shall not damage the geotextile including tear, puncture, or abrasion. 
 On sloping surfaces the cushioning material shall be placed from the 
bottom of the slopes upward.  During placement, the height of the drop of 
riprap material shall not be greater than 12 inches.  Any geotextile 
damaged beneath the cushioning material shall be uncovered as necessary and 
replaced at no cost to the Government.

3.5   OVERLAPPING AND SEAMING

3.5.1   Overlapping

The overlap of geotextile rolls shall be 18 inches.  Appropriate measures 
will be taken to insure required overlap exists after cushion placement.

3.5.2   Sewn Seams

High strength thread should be used such that seam test should conform to 
ASTM D 1683.  The thread shall meet the chemical, ultraviolet, and physical 
requirements of the geotextile, and the color shall be different from that 
of the geotextile.  The seam strength shall be equal to the strength 
required for the fabric in the direction across the seam.  Overlapping 
J-type seams are preferable over prayer-type seams as the overlapping 
fabric reduces the chance of openings to occur at the seam.  Double sewing 
shall be used specially for field seams to provide a safety factor against 
undetected missed stitches.
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        -- End of Section --

SECTION 02378  Page 7



GUNNERSON POND RESTORATION DACW09-00-B-0004

SECTION TABLE OF CONTENTS

DIVISION 02 - SITE WORK

SECTION 02510

WATER DISTRIBUTION SYSTEM

PART 1   GENERAL

  1.1   REFERENCES
  1.2   PIPING
    1.2.1   Irrigation Sprinkler Supply Lines
    1.2.2   Excavation, Trenching, and Backfilling
  1.3   UNIT PRICES
  1.4   SUBMITTALS

PART 2   PRODUCTS

  2.1   PIPE
    2.1.1   Plastic Pipe
      2.1.1.1   PVC Plastic Pipe
    2.1.2   Steel Pipe
      2.1.2.1   Galvanized Steel Pipe
    2.1.3   Aluminum Pipe
  2.2   FITTINGS AND SPECIALS
    2.2.1   PVC Pipe System
  2.3   JOINTS
    2.3.1   Plastic Pipe Jointing
      2.3.1.1   PVC Pipe
    2.3.2   Aluminum Pipe Jointing
  2.4   VALVES
    2.4.1   Gate Valves
  2.5   VALVE PITS
  2.6   MISCELLANEOUS ITEMS
    2.6.1   Meters
      2.6.1.1   Propeller Type
  2.7   METER VAULTS

PART 3   EXECUTION

  3.1   INSTALLATION
    3.1.1   Cutting of Pipe
    3.1.2   Adjacent Facilities
      3.1.2.1   Sewer Lines
      3.1.2.2   Water Lines
    3.1.3   Joint Deflection
      3.1.3.1   Offset for Flexible Plastic Pipe and Aluminum Pipe
    3.1.4   Placing and Laying

SECTION 02510  Page 1



GUNNERSON POND RESTORATION DACW09-00-B-0004

      3.1.4.1   Plastic Pipe Installation
      3.1.4.2   Aluminum Pipe Installation
      3.1.4.3   Piping Connections
    3.1.5   Jointing
      3.1.5.1   PVC Plastic Pipe Requirements
      3.1.5.2   Galvanized Steel Pipe Requirements
      3.1.5.3   Aluminum Pipe Requirements
    3.1.6   Setting of  Meters, Valves and Valve Boxes
      3.1.6.1   Location of Meters
      3.1.6.2   Location of Valves
    3.1.7   Thrust Restraint
      3.1.7.1   Thrust Blocks
  3.2   HYDROSTATIC TESTS
    3.2.1   Pressure Test
    3.2.2   Leakage Test
    3.2.3   Time for Making Test
  3.3   CLEANUP

-- End of Section Table of Contents --

SECTION 02510  Page 2



GUNNERSON POND RESTORATION DACW09-00-B-0004

SECTION 02510

WATER DISTRIBUTION SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1998) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded, and Seamless

ASTM D 1784 (1999) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 1785 (1996b) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2464 (1996a) Threaded Poly(Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1997) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2467 (1996a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 80

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 2855 (1996) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C500 (1993; C500a) Metal-Sealed Gate Valves for 
Water Supply Service

AWWA C509 (1994) Resilient-Seated Gate Valves for 
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Water Supply Service

AWWA C703 (1996) Cold-Water Meters - Fire Service 
Type

AWWA C704 (1992) Propeller-Type Meters Waterworks 
Applications

AWWA C706 (1996) Direct-Reading, Remote-Registration 
Systems for Cold-Water Meters

AWWA M23 (1980) Manual: PVC Pipe - Design and 
Installation

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves 

1.2   PIPING

This section covers water  lines for an above ground irrigation system.  
The Contractor shall have a copy of the manufacturer's recommendations for 
each material or procedure to be utilized available at the construction 
site at all times.

1.2.1   Irrigation Sprinkler Supply Lines

Piping for water lines supplying irrigation impact spray head  systems 
shall consist of two types of pipe: Schedule 80 aluminum Pipe for mainline 
and Schedule 40 PVC pipe for laterals.  Schedule 40 PVC pipe shall be used 
from the meter to the flow sensor, after which it transitions to schedule 
80 aluminum pipe.

1.2.2   Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the 
applicable provisions of Section 02316 EXCAVATION, TRENCHING, AND 
BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

1.3   UNIT PRICES

Measurement and payment will be based on completed work performed in 
accordance with the drawings, specifications, and the contract payment 
schedules.  Payment  for piping, excavation, trenching, or backfilling will 
be inclusive to Section 02811 IRRIGATION SYSTEM INSTALLATION.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-06 Instructions

Installation; FIO.

The manufacturer's recommendations for each material or procedure to be 
utilized.

SD-08 Statements

Satisfactory Installation; FIO.

A statement signed by the principal officer of the contracting firm stating 
that the installation is satisfactory and in accordance with the contract 
drawings and specifications, and the manufacturer's prescribed procedures 
and techniques, upon completion of the project and before final acceptance.

SD-13 Certificates

Installation; GA.

A statement signed by the manufacturer's field representative certifying 
that the Contractor's personnel are capable of properly installing the pipe 
on the project.

Meters; GA.

Manufacturer's certificate stating that each meter furnished has been 
tested for accuracy of registration and compliance with the accuracy and 
capacity requirements of the appropriate AWWA standard.

PART 2   PRODUCTS

2.1   PIPE

Pipe shall conform to the respective specifications and other requirements 
specified below.

2.1.1   Plastic Pipe

2.1.1.1   PVC Plastic Pipe

Pipe, couplings and fittings shall be manufactured of material conforming 
to ASTM D 1784, Class 12454B.

a.  Pipe Less Than  4 inch Diameter:

(1)  Solvent Weld Pipe:  Pipe shall conform to dimensional 
requirements of ASTM D 1785 Schedule 40, with joints meeting 
requirements of  150 psi working pressure,  200 psi hydrostatic 
test pressure, unless otherwise shown or specified.  Pipe 
couplings when used, shall be tested as required by ASTM D 2464.

(2) Solvent Cement Joint:  Pipe shall conform to dimensional 
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requirements of ASTM D 1785 or ASTM D 2241 with joints meeting the 
requirements of  150 psi working pressure and  200 psi hydrostatic 
test pressure.

2.1.2   Steel Pipe

2.1.2.1   Galvanized Steel Pipe

Galvanized steel pipe shall conform to ASTM A 53, standard weight.

2.1.3   Aluminum Pipe

Aluminum pipe shall be Schedule 80 Ring Lock Style, 3004-H26 alloy.

2.2   FITTINGS AND SPECIALS

2.2.1   PVC Pipe System

a.  For pipe less than  4 inch diameter, fittings for solvent cement 
jointing shall conform to ASTM D 2466 or ASTM D 2467.

2.3   JOINTS

2.3.1   Plastic Pipe Jointing

2.3.1.1   PVC Pipe

Joints, fittings, and couplings shall be as specified for PVC pipe.  Joints 
connecting pipe of differing materials shall be made in accordance with the 
manufacturer's recommendations, and as approved by the Contracting Officer.

2.3.2   Aluminum Pipe Jointing

Aluminum pipe joints shall be according to manufacturer's specifications, 
A-356 alloy.  Ring lock valves and aluminum/PVC adapter will provide the 
transition to the PVC remote control valve assembly.

2.4   VALVES

2.4.1   Gate Valves

Gate valves shall be designed for a working pressure of not less than  150 
psi.  Valve connections shall be as required for the piping in which they 
are installed.  Valves shall have a clear waterway equal to the full 
nominal diameter of the valve, and shall be opened by turning 
counterclockwise.  The operating nut or wheel shall have an arrow, cast in 
the metal, indicating the direction of opening.

a.  Valves smaller than  3 inches shall be all bronze and shall 
conform to MSS SP-80, Type 1, Class 150.

b.  Valves  3 inches and larger shall be iron body, bronze mounted, 
and shall conform to AWWA C500.  Flanges shall not be buried.  An 
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approved pit shall be provided for all flanged connections.

c.  Resilient-Seated Gate Valves:  For valves  3 to 12 inches in size, 
resilient-seated gate valves shall conform to AWWA C509.

2.5   VALVE PITS

Valve pits shall be constructed at locations indicated or as required above 
and in accordance with the details shown.

2.6   MISCELLANEOUS ITEMS

2.6.1   Meters

Meters shall be the size shown on the drawings or specified.

2.6.1.1   Propeller Type

Propeller type meters shall conform to AWWA C704.  Registers shall be 
straight-reading type, shall be open and shall read in U.S. gallons.  
Connections shall be suitable to the type of pipe and conditions 
encountered.  Register type shall be a direct-reading remote register 
designed in accordance with AWWA C706.  Meters shall comply with the 
accuracy and capacity requirements of AWWA C703.

2.7   METER VAULTS

Large meters shall be installed in reinforced concrete vaults in accordance 
with manufacturer's requirements.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanlike manner without 
damage to the pipe.  Unless otherwise recommended by the manufacturer and 
authorized by the Contracting Officer, cutting shall be done with an 
approved type mechanical cutter.  Wheel cutter shall be used when 
practicable.  Copper tubing shall be cut square and all burrs shall be 
removed.

3.1.2   Adjacent Facilities

3.1.2.1   Sewer Lines

Where the location of the water pipe is not clearly defined in dimensions 
on the drawings, the water pipe shall not be laid closer horizontally than  
10 feet from a sewer except where the bottom of the water pipe will be at 
least  12 inches above the top of the sewer pipe, in which case the water 
pipe shall not be laid closer horizontally than  6 feet from the sewer.  
Where water lines cross under gravity-flow sewer lines, the sewer pipe, for 
a distance of at least  10 feet each side of the crossing, shall be fully 
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encased in concrete or shall be made of pressure pipe with no joint located 
within  3 feet horizontally of the crossing.  Water lines shall in all 
cases cross above sewage force mains or inverted siphons and shall be not 
less than  2 feet above the sewer main.  Joints in the sewer main, closer 
horizontally than  3 feet to the crossing, shall be encased in concrete.

3.1.2.2   Water Lines

Water lines shall not be laid in the same trench with sewer lines, gas 
lines, fuel lines, or electric wiring, except low voltage remote control 
wire.

3.1.3   Joint Deflection

3.1.3.1   Offset for Flexible Plastic Pipe and Aluminum Pipe

Maximum offset in alignment between adjacent pipe joints shall be as 
recommended by the manufacturer and approved by the Contracting Officer, 
but shall not exceed 5 degrees.

3.1.4   Placing and Laying

Pipe and accessories shall be carefully lowered into the trench by means of 
derrick, ropes, belt slings, or other authorized equipment as needed.  
Irrigation water-line materials shall not be dropped or dumped into the 
trench.  Abrasion of the pipe coating shall be avoided.  Except where 
necessary in making connections with other lines or as authorized by the 
Contracting Officer, pipe shall be laid with the bells facing in the 
direction of laying.  The full length of each section of pipe shall rest 
solidly upon the pipe bed, with recesses excavated to accommodate bells, 
couplings, and joints.  Pipe that has the grade or joint disturbed after 
laying shall be taken up and relaid.  Pipe shall not be laid in water or 
when trench conditions are unsuitable for the work.  Water shall be kept 
out of the trench until joints are complete.  When work is not in progress, 
open ends of pipe, fittings, and valves shall be securely closed so that no 
trench water, earth, or other substance will enter the pipes or fittings.  
Where any part of the coating or lining is damaged, the repair shall be 
made by and at the Contractor's expense in a satisfactory manner.  Pipe 
ends left for future connections shall be valved, plugged, or capped, and 
anchored, as needed.

3.1.4.1   Plastic Pipe Installation

PVC pipe shall be installed in accordance with AWWA M23.

3.1.4.2   Aluminum Pipe Installation

Aluminum pipe shall be installed according to Manufacturer's Specifications.

3.1.4.3   Piping Connections

Where connections are made between new work and existing mains, the 
connections shall be made by using specials and fittings to suit the actual 
conditions.  When made under pressure, these connections shall be installed 
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using standard methods as approved by the Contracting Officer.

3.1.5   Jointing

3.1.5.1   PVC Plastic Pipe Requirements

a.  Pipe less than  4 inch diameter:  Threaded joints shall be made by 
wrapping the male threads with approved thread tape or applying an 
approved lubricant, then threading the joining members together.  
The joint shall be tightened using strap wrenches as needed to 
prevent damage to the pipe and/or fitting.  To avoid excessive 
torque, joints shall be tightened no more than one thread past 
hand-tight.  Solvent cement joints shall use sockets conforming to 
ASTM D 2467.  The solvent cement used shall meet the requirements 
of ASTM D 2564; the joint assembly shall be made in accordance 
with ASTM D 2855 and the manufacturer's specific recommendations.

3.1.5.2   Galvanized Steel Pipe Requirements

Screw joints shall be made tight with a stiff mixture of graphite and oil, 
inert filler and oil, or with an approved graphite compound, applied with a 
brush to the male threads only.  Compounds shall not contain lead.

3.1.5.3   Aluminum Pipe Requirements

Aluminum pipe will be transitioned to PVC after the "Tee" joint leading to 
the remote control valve.  The ring lock valve will couple to the Change 
Over male coupler and connect to a female thread/slip adapter.

3.1.6   Setting of  Meters, Valves and Valve Boxes

3.1.6.1   Location of Meters

Meters shall be installed at the locations shown on the drawings.  The meter
shall be centered in the vault to allow for reading and ease of removal or 
maintenance.

3.1.6.2   Location of Valves

After delivery, remote control valves shall be installed in valve pits.  
Valves and valve boxes shall be installed where shown or specified, and 
shall be set plumb.  Valve boxes shall be centered on the valves.  Boxes 
shall be installed over each gate valve.  Valves shall be located outside 
the area of roads and water features.  Earth fill shall be tamped around 
each valve box or pit to a distance of  4 feet on all sides of the box, or 
the undisturbed trench face if less than  4 feet.

3.1.7   Thrust Restraint

Plugs, caps, tees and bends deflecting 11.25 degrees or more, either 
vertically or horizontally, on aluminum waterlines 4 inches in diameter or 
larger, shall be provided with thrust restraints.  All remote control 
valves shall be securely anchored to prevent movement.  Thrust restraints 
for above ground aluminum pipe and remote control valves shall be #4 rebar, 
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with "J" hook, placed as indicated on details and specifications, with 
minimum 24 inch of rebar buried.  Thrust restraints for aluminum pipe 
joints below ground shall be concrete thrust blocks.

3.1.7.1   Thrust Blocks

Thrust blocking shall be concrete of a mix not leaner than:  1 cement, 
2-1/2 sand, 5 gravel; and having a compressive strength of not less than  
2,000 psi after 28 days.  Blocking shall be placed between solid ground and 
the fitting to be anchored.  Unless otherwise indicated or directed, the 
base and thrust bearing sides of thrust blocks shall be poured directly 
against undisturbed earth.  The sides of thrust blocks not subject to 
thrust may be poured against forms.  The area of bearing shall be as shown 
or as directed.  Blocking shall be placed so that the fitting joints will 
be accessible for repair.  Steel rods and clamps, protected by galvanizing 
or by coating with bituminous paint, shall be used to anchor vertical down 
bends into gravity thrust blocks.

3.2   HYDROSTATIC TESTS

Where any section of a water line is provided with concrete thrust blocking 
for fittings or hydrants, the hydrostatic tests shall not be made until at 
least 5 days after installation of the concrete thrust blocking, unless 
otherwise approved.

3.2.1   Pressure Test

After the pipe is laid, the joints completed,and the trench partially 
backfilled leaving the joints exposed for examination, the newly laid 
piping or any valved section of piping shall, unless otherwise specified, 
be subjected for 1 hour to a hydrostatic pressure test of  150 psi.  Each 
valve shall be opened and closed several times during the test.  Exposed 
pipe, joints, fittings, and valves shall be carefully examined during the 
partially open trench test.  Joints showing visible leakage shall be 
replaced or remade as necessary.  Cracked or defective pipe, joints, 
fittings, and valves discovered in consequence of this pressure test shall 
be removed and replaced with sound material, and the test shall be repeated 
until the test results are satisfactory.  The requirement for the joints to 
remain exposed for the hydrostatic tests may be waived by the Contracting 
Officer when one or more of the following conditions is encountered:

a.  Wet or unstable soil conditions in the trench.

b.  Maintaining the trench in an open condition would delay completion 
of the project.

The Contractor may request a waiver, setting forth in writing the reasons 
for the request and stating the alternative procedure proposed to comply 
with the required hydrostatic tests.  Backfill placed prior to the tests 
shall be placed in accordance with the requirements of Section 02316
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

3.2.2   Leakage Test
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Leakage test shall be conducted after the pressure tests have been 
satisfactorily completed.  The duration of each leakage test shall be at 
least 2 hours, and during the test the water line shall be subjected to not 
less than  150 psi pressure.  Water supply lines designated on the drawings 
shall be subjected to a pressure equal to  150 psi.  Leakage is defined as 
the quantity of water to be supplied into the newly laid pipe, or any 
valved or approved section, necessary to maintain pressure within  5 psi of 
the specified leakage test pressure after the pipe has been filled with 
water and the air expelled.  Piping installation will not be accepted if 
leakage exceeds the allowable leakage which is determined by the following 
formula:

L = 0.0001351ND(P raised to 0.5 power)

L = Allowable leakage in gallons per hour
N = Number of joints in the length of pipeline tested
D = Nominal diameter of the pipe in inches
P = Average test pressure during the leakage test, in psi gauge

Should any test of pipe disclose leakage greater than that calculated by 
the above formula, the defective joints shall be located and repaired until 
the leakage is within the specified allowance, without additional cost to 
the Government.

3.2.3   Time for Making Test

Except for solvent wled setting or where concrete thrust blocks necessitate 
a 5-day delay, pipelines jointed with mechanical or push-on joints, or 
couplings may be subjected to hydrostatic pressure, inspected, and tested 
for leakage at any time after partial completion of backfill.

3.3   CLEANUP

Upon completion of the installation of irrigation water lines, and 
appurtenances, all debris and surplus materials resulting from the work 
shall be removed.

    -- End of Section --
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SECTION 02630

CULVERT SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 198 (1994) Joints for Circular Concrete Sewer 
and Culvert Pipe Using Flexible Watertight 
Gaskets

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 270 (1997a) Mortar for Unit Masonry

ASTM C 443 (1994) Joints for Circular Concrete Sewer 
and Culvert Pipe, Using Rubber Gaskets

ASTM C 655 (1995a) Reinforced Concrete D-Load 
Culvert, Storm Drain, and Sewer Pipe

ASTM C 877 (1994) External Sealing Bands for 
Noncircular Concrete Sewer, Storm Drain, 
and Culvert Pipe

ASTM D 1056 (1991) Flexible Cellular Materials - 
Sponge or Expanded Rubber

ASTM D 1171 (1994) Rubber Deterioration - Surface    
Ozone Cracking Outdoors or Chamber 
(Triangular Specimens)

ASTM D 1751 (1999) Preformed Expansion Joint Filler 
for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction
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1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only. The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Placing Pipe; GA.

Printed copies of the manufacturer's recommendations for installation 
procedures of the material being placed, prior to installation.

SD-13 Certificates

Pipeline Testing; GA. Hydrostatic Test on Watertight Joints; GA. 
Determination of Density; GA.

Certified copies of test reports demonstrating conformance to applicable 
pipe specifications, before pipe is installed.  Certification on the 
ability of frame and cover or gratings to carry the imposed live load.

SD-14 Samples

Pipe for Culverts and Storm Drains; GA.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and 
stored with a minimum of handling. Materials shall not be stored directly 
on the ground.  The inside of pipes and fittings shall be kept free of dirt 
and debris.  Before, during, and after installation, plastic pipe and 
fittings shall be protected from any environment that would result in 
damage or deterioration to the material.  The Contractor shall have a copy 
of the manufacturer's instructions available at the construction site at 
all times and shall follow these instructions unless directed otherwise by 
the Contracting Officer.  Solvents, solvent compounds, lubricants, 
elastomeric gaskets, and any similar materials required to install plastic 
pipe shall be stored in accordance with the manufacturer's recommendations 
and shall be discarded if the storage period exceeds the recommended shelf 
life. Solvents in use shall be discarded when the recommended pot life is 
exceeded.

1.3.2   Handling

Materials shall be handled in a manner that ensures delivery to the trench 
in sound, undamaged condition.  Pipe shall be carried to the trench, not 
dragged.

PART 2   PRODUCTS
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2.1   PIPE FOR CULVERTS

Pipe for culverts shall be of the sizes indicated and shall conform to the 
requirements specified.

2.1.1   Reinforced Concrete Pipe

ASTM C 655, D-Load shall be as specified on the drawings.

2.2   MISCELLANEOUS MATERIALS

2.2.1   Concrete

Unless otherwise specified, reinforced concrete shall conform to the 
requirements for 3,500 psi concrete under Section 03307 CONCRETE FOR MINOR 
STRUCTURES.  The concrete mixture shall have air content by volume of 
concrete, based on measurements made immediately after discharge from the 
mixer, of 5 to 7 percent when maximum size of coarse aggregate exceeds 
1-1/2 inches.  Air content shall be determined in accordance with ASTM C 231. 
 The concrete covering over steel reinforcing shall not be less than 1 inch 
thick for covers and not less than 1-1/2 inches thick for walls and 
flooring. Concrete covering deposited directly against the ground shall 
have a thickness of at least 3 inches between steel and ground. 
Expansion-joint filler material shall conform to ASTM D 1751, or ASTM D 1752, 
or shall be resin-impregnated fiberboard conforming to the physical 
requirements of ASTM D 1752.

2.2.2   Mortar

Mortar for pipe joints, connections to other drainage structures shall 
conform to ASTM C 270, Type M, except that the maximum placement time shall 
be 1 hour.  The quantity of water in the mixture shall be sufficient to 
produce a stiff workable mortar.  Water shall be clean and free of harmful 
acids, alkalies, and organic impurities.  The mortar shall be used within 
30 minutes after the ingredients are mixed with water.  The inside of the 
joint shall be wiped clean and finished smooth.  The mortar head on the 
outside shall be protected from air and sun with a proper covering until 
satisfactorily cured.

2.2.3   Joints

2.2.3.1   Flexible Watertight Joints

a.  Materials: Flexible watertight joints shall be made with plastic 
or rubber-type gaskets for concrete pipe.  The design of joints and 
the physical requirements for plastic gaskets shall conform to AASHTO 
M 198, and rubber-type gaskets shall conform to ASTM C 443.  Gaskets 
shall have not more than one factory-fabricated splice.

b.  Test Requirements: Watertight joints shall be tested and shall 
meet test requirements of paragraph HYDROSTATIC TEST ON WATERTIGHT 
JOINTS. Rubber gaskets shall comply with the oil resistant gasket 
requirements of ASTM C 443.  Certified copies of test results shall be 
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delivered to the Contracting Officer before gaskets or jointing 
materials are installed.  Alternate types of watertight joint may be 
furnished, if specifically approved.

2.2.3.2   External Sealing Bands

Requirements for external sealing bands shall conform to ASTM C 877.

2.2.3.3   Flexible Watertight, Gasketed Joints

a.  Gaskets: The closed-cell expanded rubber gaskets shall be a 
continuous band approximately 7  inches wide and approximately 3/8 
inch thick, meeting the requirements of ASTM D 1056, Type 2 Al, and 
shall have a quality retention rating of not less than 70 percent when 
tested for weather resistance by ozone chamber exposure, Method B of 
ASTM D 1171.  Rubber O-ring gaskets shall be 13/16 inch in diameter 
for pipe diameters of 36 inches or smaller and 7/8 inch in diameter 
for larger pipe having 1/2 inch deep end corrugation.  Rubber O-ring 
gaskets shall be 1-3/8 inches in diameter for pipe having 1 inch deep 
end corrugations.  O-rings shall meet the requirements of AASHTO M 198 
or ASTM C 443.  Flexible plastic gaskets shall conform to requirements 
of AASHTO M 198, Type B.

2.3   HYDROSTATIC TEST ON WATERTIGHT JOINTS

2.3.1   Concrete Pipe

A hydrostatic test shall be made on the watertight joint types as proposed. 
Only one sample joint of each type needs testing; however, if the sample 
joint fails because of faulty design or workmanship, an additional sample 
joint may be tested.  During the test period, gaskets or other jointing 
material shall be protected from extreme temperatures which might adversely 
affect the performance of such materials.  Performance requirements for 
joints in reinforced and nonreinforced concrete pipe shall conform to 
AASHTO M 198 or ASTM C 443.

PART 3   EXECUTION

3.1   EXCAVATION FOR PIPE CULVERTS AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts 
shall be in accordance with the applicable portions of Section 02316 
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS and Section 
02300 EARTHWORK and the requirements specified below.

3.2   BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform 
density throughout the entire length of the pipe.

3.2.1   Concrete Pipe Requirements

When no bedding class is specified or detailed on the drawings, concrete 
pipe shall be bedded in a soil foundation accurately shaped and rounded to 
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conform to the lowest one-fourth of the outside portion of circular pipe or 
to the lower curved portion of pipe arch for the entire length of the pipe 
or pipe arch.  When necessary, the bedding shall be tamped.  Bell holes and 
depressions for joints shall be not more than the length, depth, and width 
required for properly making the particular type of joint.

3.3   PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or 
damaged pipe shall not be used.  Plastic pipe shall be protected from 
exposure to direct sunlight prior to laying, if necessary to maintain 
adequate pipe stiffness and meet installation deflection requirements. 
Pipelines shall be laid to the grades and alignment indicated.  Proper 
facilities shall be provided for lowering sections of pipe into trenches. 
Lifting lugs in vertically elongated metal pipe shall be placed in the same 
vertical plane as the major axis of the pipe.  Pipe shall not be laid in 
water, and pipe shall not be laid when trench conditions or weather are 
unsuitable for such work.  Diversion of drainage or dewatering of trenches 
during construction shall be provided as necessary.

3.3.1   Concrete Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe 
tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.3.2   Elliptical and Elliptical Reinforced Concrete Pipe

The manufacturer's reference lines, designating the top of the pipe, shall 
be within 5 degrees of a vertical plane through the longitudinal axis of 
the pipe, during placement.  Damage to or misalignment of the pipe shall be 
prevented in all backfilling operations.

3.4   JOINTING

3.4.1   Concrete Pipe

3.4.1.1   Flexible Watertight Joints

Gaskets and jointing materials shall be as recommended by the particular 
manufacturer in regard to use of lubricants, cements, adhesives, and other 
special installation requirements.  Surfaces to receive lubricants, 
cements, or adhesives shall be clean and dry.  Gaskets and jointing 
materials shall be affixed to the pipe not more than 24 hours prior to the 
installation of the pipe, and shall be protected from the sun, blowing 
dust, and other deleterious agents at all times.  Gaskets and jointing 
materials shall be inspected before installing the pipe; any loose or 
improperly affixed gaskets and jointing materials shall be removed and 
replaced.  The pipe shall be aligned with the previously installed pipe, 
and the joint pushed home.  If, while the joint is being made the gasket 
becomes visibly dislocated the pipe shall be removed and the joint remade.

3.5   DRAINAGE STRUCTURES

3.5.1   Inlets and Outlets
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Construction shall be of reinforced concrete.

3.5.2   Walls and Headwalls

Construction shall be of reinforced concrete.

        -- End of Section --
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SECTION 02811

ABOVEGROUND SPRINKLER SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1013 (1993) Reduced Pressure Principle Backflow 
Preventers

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C509 (1994) Resilient-Seated Gate Valves for 
Water Supply Service

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 2 (1993) Industrial Control and Systems, 
Controllers, Contactors, and Overload 
Relays Rated Not More Than 2,000 Volts AC 
or 750 Volts DC

NEMA ICS 6 (1993) Industrial Control and Systems, 
Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical 
Code

PLUMBING AND DRAINAGE INSTITURE (PDI)
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PDI WH 201 (1992) Water Hammer Arresters

1.2   PERFORMANCE REQUIREMENTS

System shall operate with a minimum water pressure of 110 psi at connection 
to backflow prevention device and 80 psi at the last head in each zone.

1.2.1   South side of Debrask Avenue

At point of connection (POC), one (1)6" new domestic water meter.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Framed Instructions; GA.

Labels, signs, and templates of operating instructions that are required to 
be mounted or installed on or near the product for normal, safe operation.

Field Training ; FIO.

Information describing training to be provided, training aids to be used, 
samples of training materials to be provided, and schedules and 
notification of training.

Design Analysis and Calculations; GA.  Spare Parts; FIO.

Design analyses and pressure calculations verifying that system will 
provide the irrigation requirements.  Spare parts data for each different 
item of material and equipment specified, after approval of the related 
submittals and not later than the start of the field tests.  The data shall 
include a complete list of parts and supplies, with current unit prices and 
source of supply.

SD-04 Drawings (As-Builts)

Sprinkler System; GA.

Detail drawings for valves, sprinkler heads, backflow preventers, flow 
meters, automatic controllers,  and water hammer arresters.  Drawings shall 
include a complete list of equipment and materials, and manufacturer's 
descriptive and technical literature, performance charts and curves, 
catalog cuts, and installation instructions.  Drawings shall also contain 
complete wiring and schematic diagrams and any other details required to 
demonstrate that the system has been coordinated and will function as a 
unit.  Drawings shall show proposed system layout, type and number of heads,
zone valves, drain pockets, backflow devices, controllers, and mounting 
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details of controllers.  As-built Drawings which provide current factual 
information showing locations of mains, heads, valves, and controllers 
including deviations from and amendments to the drawings and changes in the 
work shall be included.

SD-06 Instructions

Sprinkler System; FIO.

Detailed procedures defining the Contractor's provisions for accident 
prevention, health protection, and other safety precautions for the work to 
be done.

SD-09 Reports

Field Tests; GA.

Performance test reports, in booklet form, showing all field tests 
performed to adjust each component; and all field tests performed to prove 
compliance with the specified performance criteria, upon completion and 
testing of the installed system.  Each test report shall indicate the final 
position of control valves.

SD-13 Certificates

Sprinkler System; FIO.

The material supplier's or equipment manufacturer's statement that the 
supplied material or equipment meets specified requirements.  Each 
certificate shall be signed by an official authorized to certify in behalf 
of material supplier or product manufacturer and shall identify quantity 
and date or dates of shipment or delivery to which the certificates apply.

SD-19 Operation and Maintenance Manuals

Sprinkler System; GA.

Six (6) copies of operation and six (6) copies of maintenance manuals for 
the equipment furnished.  One complete set prior to field testing and the 
remainder upon acceptance.  Manuals shall be approved prior to the field 
training course.  Operating manuals shall detail the step-by-step 
procedures required for system startup, operation, and shutdown.  Operating 
manuals shall include the manufacturer's name, model number, parts list, 
and brief description of all equipment and their basic operating features.  
Maintenance manuals shall list routine maintenance procedures, possible 
breakdowns and repairs, and troubleshooting guides.  Maintenance manuals 
shall include piping and equipment layout, simplified wiring and control 
diagrams of the system as installed, and system programming schedule.

1.4   DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be protected from the 
weather; excessive humidity and temperature variation; direct sunlight (in 
the case of plastic or rubber materials); and dirt, dust, or other 
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contaminants.

1.5   FIELD MEASUREMENTS

The Contractor shall verify all dimensions in the field and shall advise 
the Contracting Officer of any discrepancy before performing the work.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT REQUIREMENTS

2.1.1   Standard Products

Materials and equipment shall be the standard products of a manufacturer 
who has produced similar systems which have performed well for a minimum 
period of two (2) years prior to bid opening.  Equipment shall be supported 
by a service organization that is, in the opinion of the Contracting 
Officer, reasonably convenient to the site.

2.1.2   Nameplates

Each item of equipment shall have the manufacturer's name, address, type or 
style, model or serial number, and catalog number on a plate secured to the 
item of equipment.

2.1.3   Extra Stock

The following extra stock shall be provided:  Two (2) sprinkler heads of 
each size and type, two (2) valve keys for operating manual valves, two (2) 
wrenches for removing and installing each type of head, two and four (4) 
irrigation controller housing keys.

2.2   PIPING MATERIALS

2.2.1   Copper Tubing and Associated Fittings

Tubing shall conform to requirements of ASTM B 88, Type K.  Fittings shall 
conform to ASME B16.22 and ASME B16.18, solder joint.  Solder shall conform 
to ASTM B 32 95-5 tin-antimony.  Flux shall conform to CID A-A-51145, Type 
I.

2.2.2   Red Brass Pipe and Associated Fittings

Pipe shall conform to requirements of ASTM B 43, regular.  Fittings shall 
be Class 250, cast bronze threaded conforming to the requirements of ASME 
B16.15.

2.2.3   Galvanized Steel Pipe and Associated Fittings

Pipe shall conform to requirements of ASTM A 53, Schedule 40.  Fittings 
shall be Class 150 conforming to requirements of ASME B16.3.

2.2.4   Dielectric Fittings
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Dielectric fittings shall conform to ASTM F 441, Schedule 80, CPVC threaded 
pipe nipples, 4 inch minimum length.

2.3   SPRINKLER  HEADS

2.3.1   Impact Sprinkler Heads

2.3.1.1   General Requirements

Impact spray heads on 18-inch galvanized risers operate when water pressure 
80 psi is activated in system.  The risers supporting the nozzle shall be 
identical on full, and adjustable pattern sprinklers so that nozzles will 
be interchangeable.  The sprinkler head shall be designed to be adjustable 
for coverage and flow.  Adjustable impact heads are to be adjustable from 
20° to 340°.  The heads are to be mounted on 18" long galvanized pipe 
anchored into finished grade by 1/2" galvanized steel pipe 3.0 feet long.  
See Landscape Plan Detail Sheet. 

All temporary mainline and lateral line piping shall be secured to grade to 
prevent theft or vandalism as shown on details.

2.3.1.2   Temporary On Grade Sprinkler Heads

Temporary on grade irrigation sprinkler heads shall be full circle brass 
impact type capable of covering 45' radius with a distribution rate of 16.5 
gpm.  Sprinkler heads shall be mounted on galvanized risers which are 
connected a PVC lateral.  In the event of damage or theft, contractor is to 
replace at no additional cost to the Government.

2.4   VALVES

2.4.1   Gate Valves

Gate valves shall conform to the requirements of MSS SP-80, Type 1, Class 
150, threaded ends.

2.4.2   Gate Valves, 3 Inches and Larger

Gate valves shall conform to the requirements of AWWA C509 and have 
encapsulated resilient wedge, parallel seats, non-rising stems, and open by 
counterclockwise turning.  End connections shall be flanged.  Interior 
construction of valves shall be bronze including stem containing a maximum 
2 percent aluminum and maximum 16 percent zinc.

2.4.3   Remote Control Valves, Electrical

Remote control valves shall be solenoid actuated globe valves of 3/4 to 3 
inch size, suitable for 24 volts, 60 cycle, and designed to provide for 
shut-off in event of power failure.  Valve shall be cast bronze or brass or 
plastic housing suitable for service at  150 psi operating pressure with 
external flow control adjustment for shut-off capability, external plug at 
diaphragm chamber to enable manual operation, filter in control chamber to 
prevent valve body clogging with debris, durable diaphragm, and 
accessibility to internal parts without removing valve from system.
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2.4.4   Pressure Regulating Master Valve

Pressure regulating master valve shall be automatic mechanical 
self-cleaning, self-purging control system having an adjustable pressure 
setting operated by a solenoid on alternating current with .70 amperes at  
volts.  Valve shall close slowly and be free of chatter in each diaphragm 
position, have manual flow stem to adjust closing speed and internal 
flushing, and two inlet tappings capable of being installed as a straight 
pattern valve.  Body shall be cast bronze or brass with removable brass 
seat serviceable from top without removing valve body from system.  Valve 
shall operate at  150 psi working pressure and pilot range from  10 to 125 
psi.

2.4.5   Backflow Preventers

Reduced pressure principle assemblies, double check valve assemblies, shall 
be tested, approved, and listed in accordance with FCCCHR-01.    Reduced 
pressure principle backflow preventers shall be in accordance with ASSE 1013.

2.4.5.1   Reduced Pressure Type Backflow Preventers

Backflow preventers shall be  150pound flanged bronzee  with  mounted gate 
valve and strainer,   Total pressure drop through complete assembly shall 
be a maximum of  10 psi at rated flow.  Piping shall be  galvanized steel 
pipe and fittings.  Strainers shall be bronze or brass construction with 
gasket caps.  Units shall have 200-mesh stainless steel screen elements.

2.4.6   Flow Sensor and Accessories

Flow sensor shall be Tee mounted consisting of an insert sensor mounted in 
a 2-inch NPT Brass Tee.  Install according to plans and details.  Accuracy 
of +/- 1% of full scale must be obtained between flow velocities of 1 to 30 
feet per second.  A flow monitor capable of field calibration and visual 
display shall be mounted in the controller box.

2.5   ACCESSORIES AND APPURTENANCES

2.5.1   Concrete Pads

Concrete pads shall be cast-in-place reinforced concrete construction for 
reduced pressure type backflow preventers; and controller cabinet.

2.5.2   Pressure Gauges

Pressure gauges shall conform to requirements of ASME B40.1, single style 
pressure gauge for water with 4-1/2 inch dial brass or aluminum case, 
bronze tube, gauge cock, pressure snubber, and siphon.  Scale range shall 
be suitable for irrigation sprinkler systems.

2.5.3   Service Clamps

Service clamps shall be bronze flat, double strap, with neoprene gasket or 
"O"-ring seal.
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2.5.4   Water Hammer Arresters

Water hammer arrester shall conform to the requirements of PDI WH 201; 
stainless steel construction with an encased and sealed bellows compression 
chamber.

2.6   AUTOMATIC CONTROLLERS, ELECTRICAL

Controller shall conform to the requirements of NEMA ICS 2 with 120 -volt 
single phase service, operating with indicated stations, and grounded 
chassis.  Enclosure shall conform to NEMA ICS 6 Type 3R, with locking 
hinged cover, pedestal-mounted .  Controller shall be programmed for 
various schedules by setting switches and dials equipped with the following 
features:  A switch for each day of week for two  schedules, allowing each 
station to be scheduled individually as to days of watering; a minute 
switch for each station with a positive increment range of 0 to 3 hours, 
set time within one percent; a switch allowing selected schedules to be 
repeated after each completion of initial watering schedule and allowing 
each operation to be scheduled throughout a 24-hour day; a circuit breaker 
for surge protection; and circuit for a 9-volt rechargeable NiCad battery.

2.6.1   Outdoor Mounted Controller Enclosure

Outdoor mounted irrigation controllers shall be installed inside vandal and 
weather resistant enclosures manufactured entirely of 304 grade stainless 
steel.  The enclosure dimensions shall be thirty six inches (36") high by 
twenty four inches (24") wide by twelve inches (12") deep.  Enclosure shall 
have louvered vents in the body to allow for cross ventilation, a stainless 
steel back board and three (3) point locking mechanism on the door.

2.7   ELECTRICAL WORK

Wiring and rigid conduit for electrical power shall be in accordance with 
NFPA 70, and Section 16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.

2.8   CONCRETE MATERIALS

Concrete shall have a compressive strength of  2500 psi at 28 days. 
2.9   WATER SUPPLY MAIN MATERIALS

Contractor is to locate existing 6-inch water sub and verify location and 
usability.

2.10   INSULATING JOINTS

Insulating joints and dielectric fittings shall be in accordance with 
Section 02510 WATER DISTRIBUTION SYSTEM.

PART 3   EXECUTION

3.1   Fees

Contractor shall pay for water meter cost, all fees for connection to the 
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existing water main, and water cost.  At the end of the contract, transfer 
the meter to Riverside County Flood control and Water Conservation 
District.  Point of contact:
                           Mr. Dave Zappe, Chief Engineer
                           1995 Market Street
                           Riverside, CA 92501-1719
                           Tel. (909) 955-1250

Contractor shall adhere to the requirements of the Lake Elsinore Water 
District.
                           Lake Elsinore Water District
                           P.O. Box 1019
                           16899 Lakeshore Drive
                           Lake Elsinore, California  92530
                           (909)674-2168

3.2   INSTALLATION

The Aboveground Sprinkler system shall be installed after site grading has 
been completed.

3.2.1   Piping System

3.2.1.1   Temporary Irrigation System

 The mainline shall be above grade 6" SCH 80 aluminum pipe.  The mainline 
shall "T", transition to SCH 40 PVC and connect to the remote control 
valve.  All laterals shall be SCH 40 or Brown Line.  This system  shall be 
installed aboveground to provide a temporary irrigation system intended to 

provide 100% coverage.

Contractor shall either pay and purchase or coordinate and pay for a leased 
temporary on grade irrigation system for all planted areas as indicated on 
the contract drawings for a twelve (12) month period.

All on grade temporary systems shall be provided by a company solely 
involved in the temporary irrigation business.  Temporary systems shall be 
obtained from said company and include all design, manufacture, 
installation, maintenance, operation, disassembly, and removal.

The temporary on grade system shall be designed to meet or exceed the 
coverage criteria shown on the contract drawings.

The system shall be designed to operated at a maximum of 400 GPM of flow 
with approximately eighty (80) PSI at each sprinkler head.

Temporary irrigation system shall be connected to the point-of-connection 
as shown on the contract drawings.

3.2.2   Threaded Brass or Galvanized Steel Pipe

Prior to installation, pipe shall be reamed.  Threads shall be cut in 
conformance with ASME B1.2.  Pipe joint compound shall be applied to male 
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end only.

3.2.3   Insulating Joints

Insulating and dielectric fittings shall be provided where pipes of 
dissimilar metal are joined and at connections to water supply mains as 
shown.  Installation shall be in accordance with Section 02510 WATER 
DISTRIBUTION SYSTEM.

3.2.4   Installation of Valves

3.2.4.1   Manual Valves

Manual gate valves shall be installed in access box, with minimum of 4" 
cover measured from grade to top of valve.   See Contract Drawings for 
Details.

3.2.4.2   Automatic Valves

Valve shall be set below grade in access box, with minimum of 4" cover 
measured from grade to top of valve.  See Contract Drawings for Details.

3.2.5   Sprinklers 

Sprinklers and valves shall be installed plumb.  See Contract Drawings for 
Details.

3.2.6   Backflow Preventers

Backflow preventer shall be installed in new connection to existing water 
distribution system, between connection and control valves.  Backflow 
preventer shall be installed with concrete pads.

3.2.6.1   Reduced Pressure Type

Pipe lines shall be flushed prior to installing reduced pressure device; 
device shall be protected by a strainer located upstream.  Device shall not 
be installed in pits or where any part of device could become submerged in 
standing water.

3.2.7   Control Wire and Conduit

3.2.7.1   Wires

Low voltage wires shall be bundled together and placed in rigid conduit and 
placed adjacent to aluminum pipe.   Wires shall be number tagged at key 
locations along main to facilitate service.  One control circuit shall be 
provided for each zone and a circuit to control sprinkler system.

3.2.7.2   Loops

A 12 inch loop of wire shall be provided at each valve where controls are 
connected.
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3.2.7.3   Expansion and Contraction

Multiple tubes or wires shall be bundled and taped together at 20 foot 
intervals with  12 inch loop for expansion and contraction.

3.2.7.4   Splices

Electrical splices shall be waterproof.

3.2.8   Automatic Controller

Exact field location of controllers shall be determined before 
installation.  Coordinate the electrical service to these locations.  
Install in accordance with manufacturer's recommendations and NFPA 70.

3.2.9   Thrust Blocks/Anchoring System

Concrete shall be placed so that sides subject to thrust or load are 
against undisturbed earth, and valves and fittings are serviceable after 
concrete has set.  Thrust blocks shall be as specified in Section 02510 
WATER DISTRIBUTION SYSTEM.

Whenever aluminum aboveground mainline changes direction, additional 
anchoring is required.  Beginning 12" from angle point in each direction 
pipe shall be anchored with 36" #4 rebar with "J" hook.  A second anchor 
12" from the first shall also be installed for a total of four at each 
change of direction.

3.2.10   Minimum cover - Sleeves

a.   Depth of cover shall be thirty-six inches (36") for all pressure 
mainline piping, non-pressure lateral line piping, and control wires 
installed in sleeves.  Extend sleeve a minimum of six inches (6") beyond 
edge of pavement or pond edge.

b.   Sand bedding shall be installed to a depth of twelve inches (12") 
above all pressure mainline piping.  The remaining cover shall be of clean 
excavated soil compacted with plate hand held compactors to the same 
density of the undisturbed adjacent soil.  Excavated soil backfill shall be 
installed in six inch (6") lifts.

3.2.11   Cleaning of Piping

Prior to the hydrostatic and operation tests, the interior of the pipe 
shall be flushed with clean water until pipe is free of all foreign 
materials.  Flushing and cleaning out of system pipe, valves, and 
components shall not be considered completed until witnessed and accepted 
by Contracting Officer.

3.3   FIELD TESTS

All instruments, equipment, facilities, and labor required to conduct the 
tests shall be provided by Contractor.
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3.3.1   Hydrostatic Pressure Test

Hydrostatice pressure tests shall be in accordance with Section 02510 WATER 
DISTRIBUTION SYSTEM.

3.3.2   Leakage Tests

Leakage tests for service main shall be in accordance with Section 02510 
WATER DISTRIBUTION SYSTEM.

3.3.3   Operation Test

At conclusion of pressure test, sprinkler heads shall be installed and 
entire system tested for operation under normal operating pressure.  
Operation test consists of the system operating through at least one (1) 
complete programmed cycle for all areas to be sprinkled.

3.4   Posting Framed Instructions

After as-built drawings are approved by Contracting Officer, controller 
charts and programming schedule shall be prepared.  One (1) chart for each 
controller shall be supplied.  Chart shall be a reduced drawing of actual 
as-built system that will fit the maximum dimensions inside controller 
housing.  Black line print for chart and a different pastel or transparent 
color shall indicate each station area of coverage.  After chart is 
completed and approved for final acceptance, chart shall be sealed between 
two twenty (20) mil pieces of clear plastic.

3.5   FIELD TRAINING

A field training course shall be provided for designated operating and 
maintenance staff members.  Training shall be provided for a total period 
of 2 hours of normal working time and shall start after the system is 
functionally complete but prior to final acceptance tests.  Field training 
shall cover all of the items contained in the operating and maintenance 
manuals.

3.6   CLEANUP

Upon completion of installation of system, all debris and surplus materials 
resulting from the work shall be removed.

3.6.1   GUARANTEE

The following equipment furnished under this specification shall be 
guaranteed for a period of one (1) year from the date of acceptance 
thereof, against defective materials, and workmanship.  Contractor shall 
provide manufacturer's literature on all equipment including:  backflow 
prevention unit, water meter, control valves, and automatic controller.

    -- End of Section --
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SECTION 02821

FENCING, GATES AND BARRICADES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 153/A 153M (1998) Zinc-Coated (Hot Dip) on Iron and 
Steel Hardware

ASTM A 392 (1996) Zinc-Coated Steel Chain-Link Fence 
Fabric

ASTM A 491 (1996) Aluminum-Coated Steel Chain-Link 
Fence Fabric

ASTM A 780 (1993a) Repair of Damaged and Uncoated 
Areas of Hot-Dipped Galvanized Coatings

ASTM A 824 (1995) Metallic-Coated Steel Marcelled 
Tension Wire for Use With Chain Link Fence

ASTM C 94 (1998) Ready-Mixed Concrete

ASTM F 626 (1996) Fence Fittings

ASTM F 1043 (1998a) Strength and Protective Coatings 
on Metal Industrial Chain-Link Fence 
Framework

ASTM F 1083 (1997) Specification for Pipe, Steel, 
Hot-Dipped Zinc-Coated (Galvanized) 
Welded, for Fence Structures

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-13 Certificates

Chain Link Fence; FIO. Cable Fence; FIO. Gate; FIO Barricade; FIO.

Statement, signed by an official authorized to certify on behalf of the 
manufacturer, attesting that the fence, gate and barricade and component 
materials meet the specified requirements.

PART 2   PRODUCTS

2.1   FENCE FABRIC

Fence fabric shall conform to the following:

2.1.1   Chain Link Fence Fabric

ASTM A 392, Class 1 , zinc-coated steel wire with minimum coating weight of 
 2.0 ounces of zinc per square  foot of coated surface, or ASTM A 491, Type 
I, aluminum-coated steel wire.   Fabric shall be fabricated of 9 gauge wire 
woven in 2 inch mesh.  Fabric height shall be as shown.  Fabric shall be  
knuckled at both selvages.

2.2   METAL GATES

Gate shall be the type and swing shown.  Gate conforming to strength and 
coating requirements of ASTM F 1083 for Group IA, steel pipe, with external 
coating Type A, is an acceptable equal.

2.3   POSTS

2.3.1   Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated.  Group IA, with external coating Type A steel 
pipe.  Group III, ASTM F 1043 steel H-section may be used for line posts in 
lieu of line post shapes specified for the other classes.  Sizes shall be 
as shown on the drawings.  Line posts and terminal (corner, gate, and pull) 
posts selected shall be of the same designation throughout the fence.

2.3.2   Metal Posts for Cable Fence

Metal posts shall conform to ASTM F 1083 zinc-coated, Group IA, with 
external coating Type A steel pipe. Painting requirement is as shown..

2.4   BRACES AND RAILS

ASTM F 1083, zinc-coated, Group IA, steel pipe, size as shown.  

2.5   WIRE AND CABLE

2.5.1   Tension Wire

Tension wire shall be Type I or Type II, Class 2 coating, in accordance 
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with ASTM A 824.

2.5.2   Cable

Cable shall be as shown

2.6   ACCESSORIES

ASTM F 626.  Ferrous accessories shall be zinc or aluminum coated.  Truss 
rods shall be furnished for each terminal post.  Truss rods shall be 
provided with turnbuckles or other equivalent provisions for adjustment.    
Tie wire for attaching fabric to rails, braces, and posts shall be 9 gauge 
steel wire and match the coating of the fence fabric.  Miscellaneous 
hardware coatings shall conform to ASTM A 153/A 153M unless modified.

2.7   BARRICADE

Traffic barricade shall conform to Caltrans Type III barricade 
specifications installed at locations as shown and directed.

2.8   CONCRETE

concrete shall conform to ASTM C 94, using  3/4 inch maximum size 
aggregate, and having minimum compressive strength of  3000 psi at 28 days. 
 Grout shall consist of one part portland cement to three parts clean, 
well-graded sand and the minimum amount of water to produce a workable mix.

PART 3   EXECUTION

3.1   INSTALLATION

Fence shall be installed to the lines and grades indicated.  The area on 
either side of the fence line shall be cleared to the extent indicated.  
Line posts shall be spaced equidistant at intervals not exceeding  10 feet.
  Terminal (corner, gate, and pull) posts shall be set at abrupt changes in 
vertical and horizontal alignment.  Chain link fabric shall be continuous 
between terminal posts; however, runs between terminal posts shall not 
exceed  500 feet.  Any damage to galvanized surfaces, including welding, 
shall be repaired with paint containing zinc dust in accordance with ASTM A 
780. Welding shall conform to AWS D 1.1.

3.2   EXCAVATION

Post holes shall be cleared of loose material.  Waste material shall be 
spread where directed.  The ground surface irregularities along the fence 
line shall be eliminated to the extent necessary to maintain a  2 inch 
clearance between the bottom of the fabric and finish grade.

3.3   POST INSTALLATION

3.3.1   Posts for Fence and Gate

Posts shall be set plumb and in alignment.  Except where solid rock is 
encountered, posts shall be set in concrete to the depth indicated.  Where 
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solid rock is encountered with no overburden, posts shall be set to a 
minimum depth of  18 inches in rock.  Where solid rock is covered with an 
overburden of soil or loose rock, posts shall be set to the minimum depth 
indicated on the drawing unless a penetration of  18 inches in solid rock 
is achieved before reaching the indicated depth, in which case depth of 
penetration shall terminate.  All portions of posts set in rock shall be 
grouted.  Portions of posts not set in rock shall be set in concrete from 
the rock to ground level.  Posts set in concrete shall be set in holes not 
less than the diameter shown on the drawings.  Diameters of holes in solid 
rock shall be at least  1 inch greater than the largest cross section of 
the post.  Concrete and grout shall be thoroughly consolidated around each 
post, shall be free of voids and finished to form a dome.  Concrete and 
grout shall be allowed to cure for 72 hours prior to attachment of any item 
to the posts.

3.4   RAILS, CHAIN LINK FENCE

3.4.1   Top Rail

Top rail shall be supported at each post to form a continuous brace between 
terminal posts.  Where required, sections of top rail shall be joined using 
sleeves or couplings that will allow expansion or contraction of the rail.  

3.4.2   Bottom Rail

The bottom rail shall be bolted to double rail ends and double rail ends 
shall be securely fastened to the posts.  Bolts shall be peened to prevent 
easy removal.  Bottom rail shall be installed before chain link fabric.

3.5   BRACES AND TRUSS RODS, CHAIN LINK FENCE

Braces and truss rods shall be installed as indicated and in conformance 
with the standard practice for the fence furnished.  Horizontal 
(compression) braces and diagonal truss (tension) rods shall be installed 
on fences over  6 feet in height.  Braces and truss rods shall extend from 
terminal posts to line posts.  Diagonal braces shall form an angle of 
approximately 40 to 50 degrees with the horizontal.  No bracing is required 
on fences  6 feet high or less if a top rail is installed.

3.6   TENSION WIRES, CHAIN LINK FENCE

Tension wires shall be installed along the top and bottom of the fence line 
and attached to the terminal posts of each stretch of the fence.  Top 
tension wires shall be installed within the top 4 inches of the installed 
fabric.  Bottom tension wire shall be installed within the bottom 6 inches 
of the installed fabric.  Tension wire shall be pulled taut and shall be 
free of sag.

3.7   CHAIN LINK FABRIC

Chain link fabric shall be installed on the side of the post indicated.  
Fabric shall be attached to terminal posts with stretcher bars and tension 
bands.  Bands shall be spaced at approximately  15 inch intervals.  The 
fabric shall be installed and pulled taut to provide a smooth and uniform 
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appearance free from sag, without permanently distorting the fabric diamond 
or reducing the fabric height.  Fabric shall be fastened to line posts at 
approximately  15 inch intervals and fastened to all rails and tension 
wires at approximately  24 inch intervals.  Fabric shall be cut by 
untwisting and removing pickets.  Splicing shall be accomplished by weaving 
a single picket into the ends of the rolls to be joined.  The bottom of the 
installed fabric shall be  2 inches plus or minus 1/2 inch above the ground.

3.8   GATE INSTALLATION

Gates shall be installed at the locations shown.  Hinged gates shall be 
mounted to swing as indicated.  Latches, stops, and keepers shall be 
installed as required.

3.9   GROUNDING

Fences crossed by powerlines of 600 volts or more shall be grounded at or 
near the point of crossing and at distances not exceeding  150 feet on each 
side of crossing.  Ground conductor shall consist of No. 8 AWG solid copper 
wire.  Grounding electrodes shall be  3/4 inch by  10 foot long copper-clad 
steel rod.  Electrodes shall be driven into the earth so that the top of 
the electrode is at least  6 inches below the grade.  Where driving is 
impracticable, electrodes shall be buried a minimum of  12 inches deep and 
radially from the fence.  The top of the electrode shall be not less than  
2 feet or more than  8 feet from the fence.  Ground conductor shall be 
clamped to the fence and electrodes with bronze grounding clamps to create 
electrical continuity between fence posts, fence fabric, and ground rods.  
After installation the total resistance of fence to ground shall not be 
greater than 25 ohms.]

    -- End of Section --
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SECTION 02921

SEEDING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AGRICULTURAL MARKETING SERVICE (AMS)

AMS-01 (Aug 95) Federal Seed Act Regulations Part 
201 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment; FIO.  Surface Erosion Control Material; FIO.  Chemical Treatment 
Material; FIO.

Manufacturer's literature including physical characteristics, application 
and installation instructions for equipment, surface erosion control 
material and chemical treatment material.

SD-07 Schedules

Equipment; FIO.

A listing of equipment to be used for the seeding operation.

SD-08 Statements

Delivery; FIO.

Delivery schedule.

Finished Grade; GA.

Finished grade status.

SECTION 02921  Page 3



GUNNERSON POND RESTORATION DACW09-00-B-0004

Topsoil; GA.

SD-09 Reports

Equipment Calibration; FIO.

Certification of calibration tests conducted on the equipment used in the 
seeding operation.

SD-13 Certificates

Seed; GA.    Fertilizer; GA.  Organic Material; GA.    Mulch; GA.  

Prior to the delivery of materials, certificates of compliance attesting 
that materials meet the specified requirements.  Certified copies of the 
material certificates shall include the following:

a.  Seed.  Classification, botanical name, common name, percent pure 
live seed, minimum percent germination and hard seed, maximum 
percent weed seed content, and date tested.

b.  Fertilizer.  Chemical analysis and composition percent.

c.  Organic Material:  Composition and source.

d.  Mulch:  Composition and source.

SD-14 Samples

Mulch; GA.

A 10 pound sample.

SD-18 Records

Quantity Check; FIO.

Bag count or bulk weight measurements of material used compared with area 
covered to determine the application rate and quantity installed.

Seed Establishment Period; FIO.

Calendar time period for the seed establishment period.  When there is more 
than one seed establishment period, the boundaries of the seeded area 
covered for each period shall be described.

Maintenance Record; FIO.

Maintenance work performed, area repaired or reinstalled, diagnosis for 
unsatisfactory stand of grass plants.

1.3   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.3.1   Delivery
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A delivery schedule shall be provided at least 10 calendar days prior to 
the first day of delivery.

1.3.2   Inspection

Seed shall be inspected upon arrival at the job site for conformity to 
species and quality.  Seed that is wet, moldy, or bears a test date five 
months or older, shall be rejected.  Other materials shall be inspected for 
compliance with specified requirements.  The following shall be rejected:  
open soil amendment containers or wet soil amendments; topsoil that 
contains slag, cinders, stones, lumps of soil, sticks, roots, trash or 
other material over a minimum 1-1/2 inch diameter; and topsoil that 
contains viable plants and plant parts.  Unacceptable materials shall be 
removed from the job site.

1.3.3   Storage

Materials shall be stored in designated areas.  Seed, lime, and fertilizer 
shall be stored in cool, dry locations away from contaminants.  Chemical 
treatment material shall be stored according to manufacturer's instructions 
and not with seeding operation materials.

1.3.4   Handling

Except for bulk deliveries, materials shall not be dropped or dumped from 
vehicles.

1.3.5   Time Limitation

Hydroseeding time limitation for holding seed in the slurry shall be a 
maximum four(4) hours.

PART 2   PRODUCTS

2.1   SEED

2.1.1   Seed Classification

State-certified seed of the latest season's crop shall be provided in 
original sealed packages bearing the producer's guaranteed analysis for 
percentages of mixture, purity, germination, hard seed, weed seed content, 
and inert material.  Labels shall be in conformance with AMS-01 and 
applicable state seed laws.

2.1.2   Permanent Seed Species and Mixtures

Permanent seed species and mixtures shall be proportioned by weight as 
specified on Landscape Planting Plans.

2.1.3   Quality

Weed seed shall be a maximum 1 percent by weight of the total mixture.
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2.1.4   Seed Mixing

The mixing of seed may be done by the seed supplier prior to delivery, or 
on site in the presence of the contracting officer.

2.1.5   Substitutions

Substitutions will not be allowed without written request and approval from 
the Contracting Officer.

2.2   Fertilizer

The nutrients ratio shall be 1 lb/1000 sf nitrogen, and 1 lb/1000 sf 
phosphorus.  Fertilizer shall be controlled release commercial grade, free 
flowing, uniform in composition, and consist of a nitrogen-phosphorus 
ratio.  The fertilizer shall be derived from sulphur coated urea, urea 
formaldehyde, plastic or polymer coated pills, or isobutylenediurea (IBDU). 
 Fertilizer shall be balanced with the inclusion of trace minerals and 
micro-nutrients.

2.3   Nitrogen Carrier Fertilizer

The nutrients ratio shall be 1 lb/1000 sf nitrogen, 1 lb/1000 sf phosphorus. 
 Nitrogen carrier fertilizer shall be commercial grade, free flowing, and 
uniform in composition.  The fertilizer may be a liquid nitrogen solution.

2.4   Agricultural Gypsum

Agricultural gypsum shall be commercially packaged, free flowing, of a 
finely ground form and an agricultural grade, minimum ninety-two percent 
(92%) calcium sulfate by volume, free of any toxic material.  One hundred 
percent (100%) of the ground material shall pass through a ten (10) mesh 
screen and at least fifty percent (50%) of the material shall pass through 
a 100-mesh screen.

2.5   MULCH

Mulch shall be free from weeds, mold, and other deleterious materials.  
Mulch materials shall be native to the region.

2.5.1   Wood Cellulose Fiber

Wood cellulose fiber shall consist of a specially prepared virgin wood 
fiber of Aspen or Alder processed to contain no growth or 
germination-inhibiting factors and shall contain a green dye to facilitate 
visual metering during application.  Fiber shall not contain any waste 
paper, newsprint, or straw material.  Composition on air-dry weight basis: 
nine percent (9%) to fifteen percent (15%) moisture, pH range from 4.5 to 
6.0.  The pH range shall be between 4.5 and 6.5.  The wood cellulose fiber 
shall be manufactured so that:

a.  after addition and agitation in slurry tanks with seeds, water and 
other approved additives, the fibers in the material will become 
uniformly suspended to form a homogenous slurry,
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b.  when hydraulically sprayed on the ground, the material shall form 
a blotter like cover impregnated uniformly with seed.

c.  the cover will allow the absorption of moisture and allow rainfall 
or applied water to percolate to the underlying soil; shrinkage 
after wetting shall not exceed twenty percent (20%) of the surface 
area.

2.6   WATER

Water shall be the responsibility of the Contractor, unless otherwise 
noted.  Water shall not contain elements toxic to plant life.

2.6.1   HYDROSEED STABILIZER

Hydroseed slurry stabilizer shall consist of muciloid materials.

PART 3   EXECUTION

3.1   INSTALLING SEED TIME AND CONDITIONS

3.1.1   Seeding Time

Seed shall be sown from October 15 to April 15 after the first wetting rain.

3.1.2   Seeding Conditions

Seeding operations shall be performed only during periods when beneficial 
results can be obtained.  When drought, excessive moisture, or other 
unsatisfactory conditions prevail, the work shall be stopped when directed. 
 When special conditions warrant a variance to the seeding operations, 
proposed alternate times shall be submitted for approval.

3.1.3   Equipment Calibration

Immediately prior to the commencement of seeding operations, calibration 
tests shall be conducted on the equipment to be used.  These tests shall 
confirm that the equipment is operating within the manufacturer's 
specifications and will meet the specified criteria.  The equipment shall 
be calibrated a minimum of once every day during the operation.  The 
calibration test results shall be provided within 1 week of testing.

3.2   SITE PREPARATION

3.2.1   Finished Grade and Topsoil

The Contractor shall verify that finished grades are as indicated on 
drawings, smooth grading, and compaction requirements have been completed 
in accordance with Section 02300 EARTHWORK, prior to the commencement of 
the seeding operation.

3.2.2   Application of Soil Amendments
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3.2.2.1   Applying Fertilizer

The application rate shall be one (1) poundper 1000 square feet.  
Fertilizer shall be incorporated into the soil to a maximum  4 inch depth 
or may be incorporated as part of the tillage or hydroseeding operation.

3.2.3   Tillage

Soil on slopes up to a maximum 3-horizontal-to-1-vertical shall be tilled 
to a minimum 4 inch depth.  On slopes between 3-horizontal-to-1-vertical 
and 1-horizontal-to-1 vertical, the soil shall be tilled to a minimum 2 inch
depth by scarifying with heavy rakes, or other method.  Rototillers shall 
be used where soil conditions and length of slope permit.  On slopes 
1-horizontal-to-1 vertical and steeper, no tillage is required.  Drainage 
patterns shall be maintained as indicated on drawings.  Areas compacted by 
construction operations shall be completely pulverized by tillage.  Soil 
used for repair of surface erosion or grade deficiencies shall conform to 
topsoil requirements.  The fertilizer, may be applied during this procedure.

3.2.4   Prepared Surface

3.2.4.1   Preparation

The prepared surface shall be a maximum 1 inch below the adjoining grade of 
any surfaced area.  New surfaces shall be blended to existing areas.  The 
prepared surface shall be completed with a light raking to remove debris.

3.2.4.2   Field Area Debris

Debris and stones over a minimum 3 inch in any dimension shall be removed 
from the surface.

3.2.4.3   Protection

Areas with the prepared surface shall be protected from compaction or 
damage by vehicular or pedestrian traffic and surface erosion.

3.3   INSTALLATION

Prior to installing seed, any previously prepared surface compacted or 
damaged shall be reworked to meet the requirements of paragraph SITE 
PREPARATION.  Seeding operations shall not take place when the wind 
velocity will prevent uniform seed distribution.

3.3.1   Installing Seed

Seeding method shall be Hydroseeding.  Seeding procedure shall ensure even 
coverage.  Gravity feed applicators, which drop seed directly from a hopper 
onto the prepared soil, shall not be used because of the difficulty in 
achieving even coverage, unless otherwise approved.

3.3.2   Hydroseeding
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Seed shall be mixed to ensure broadcast at the rate of (see landscape plans)
pounds per 1000 square feet.  Seed   shall be added to water and thoroughly 
mixed to meet the rates specified.  The time period for the seed to be held 
in the slurry shall be a maximum 24 hours.  Wood cellulose fiber mulch and 
hydroseed stabilizer shall be added at the rates recommended by the 
manufacturer after the seed,  and water have been thoroughly mixed to 
produce a homogeneous slurry.  Slurry shall be uniformly applied under 
pressure over the entire area.  The hydroseeded area shall not be rolled.

3.3.3   Mulching

3.3.3.1   Hay or Straw Mulch

Hay or straw mulch shall be spread uniformly at the rate of 2 tons per acre. 
 Mulch shall be spread by hand, blower-type mulch spreader, or other 
approved method.  Mulching shall be started on the windward side of 
relatively flat areas or on the upper part of steep slopes, and continued 
uniformly until the area is covered.  The mulch shall not be bunched or 
clumped.  Sunlight shall not be completely excluded from penetrating to the 
ground surface.  All areas installed with seed shall be mulched on the same 
day as the seeding.  Mulch shall be anchored immediately following spreading
by crimping and tacking using 150 lbs per acre tackifier (pure mucilage) 
and 500 lbs per acre cellulose fiber..

3.3.3.2   Wood Cellulose Fiber

Wood cellulose fiber shall be applied as part of the hydroseeding 
operation.  The mulch shall be mixed and applied in accordance with the 
manufacturer's recommendations.

3.3.4   Watering Seed

Watering shall be started immediately after completing the seeding of an 
area.  Water shall be applied to supplement rainfall at a rate sufficient 
to ensure moist soil conditions to a minimum 1 inch depth.  Run-off and 
puddling shall be prevented.  Watering trucks shall not be driven over turf 
areas, unless otherwise directed.  Watering of other adjacent areas or 
plant material shall be prevented.

3.4   QUANTITY CHECK

For materials provided in bags, the empty bags shall be retained for 
recording the amount used.  For materials provided in bulk, the weight 
certificates shall be retained as a record of the amount used.  The amount 
of material used shall be compared with the total area covered to determine 
the rate of application used.  Differences between the quantity applied and 
the quantity specified shall be adjusted as directed.

3.5   RESTORATION AND CLEAN UP

3.5.1   Restoration

Existing pavements, and facilities that have been damaged from the seeding 
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operation shall be restored to original condition at Contractor's expense.

3.5.2   Clean Up

Excess and waste material shall be removed from the seeded areas and shall 
be disposed of off the site.  Adjacent paved areas shall be cleaned.

3.6   PROTECTION OF SEEDED AREAS

Immediately upon completion of the seeding operation in an area, the area 
shall be protected against traffic or other use by erecting barricades and 
providing signage as required, or as directed.

3.7   SEED ESTABLISHMENT PERIOD

3.7.1   Commencement

The seed establishment period to obtain a healthy stand of  shall begin on 
the  last day of the seeding operation and shall end twelve (12) months 
afte the last day of seeding operations.  Written calendar time period 
shall be furnished for the seed establishment period.  When there is more 
than 1 seed establishment period, the boundaries of the seeded area covered 
for each period shall be described.  The seed establishment period shall be 
coordinated with Section02930EXTERIOR PLANTING.  The seed establishment 
period shall be modified for inclement weather, shut down periods, or for 
separate completion dates of areas.

3.7.2   Field Area

A satisfactory stand of  plant materials  from the seeding operation  shall 
be a minimum 15 plants per square foot.  The total bare spots shall not 
exceed 2 percent of the total seeded area, and approval will require no 
bare spots larger than eighteen inches (18")square.  At eight months into 
the plant establishment period, one (1) woody plant from the seed mix shall 
be growing per square yard throughout the entire seeded area.

3.7.3   Maintenance During Establishment Period

Maintenance of the seeded areas shall include eradication of invasive  
weeds, insects and diseases; protecting embankments and ditches from 
surface erosion; maintaining mulch; protecting installed areas from traffic 
and watering.  Native plants shall not be fertilized after installation.  
The contractor shall maintain the site free of all Giant Reed, Caster Bean, 
Tree Tobacco, Fennel, and all other noxious weeds and exotic plant 
materials.

3.7.3.1   Watering

Watering shall be at intervals to obtain a moist soil condition to a 
minimum depth of one inch (1").  Frequency of watering and quantity of 
water shall be adjusted in accordance with the growth of the seeded areas.  
run-off, puddling and wilting shall be prevented.

3.7.3.2   Repair or Reinstall
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Unsatisfactory stand of grass, woody plants, and mulch during the Seed 
Establishment Period shall be repaired or reinstalled, and eroded areas 
shall be repaired in accordance with paragraph SITE PREPARATION, within two 
(2) weeks of direction by the contracting officer, at the contractor's 
expense.

3.7.3.3   Maintenance Record

A record of each site visit shall be furnished, describing the maintenance 
work performed; areas repaired or reinstalled; and diagnosis for 
unsatisfactory stand of grass and woody plants.

3.8   FINAL ACCEPTANCE

3.8.1   Preliminary Inspection

Prior to the completion of the Seed Establishment Period, a preliminary 
inspection shall be held by the Contracting Officer.  Time for the 
inspection shall be established in writing.  The acceptability of the 
seeded areas in accordance with the Seed Establishment Period shall be 
determined.  An unacceptable stand of seeded area shall be repaired 
immediately.

3.8.2   Final Inspection

A final inspection shall be held by the Contracting Officer to determine 
that deficiencies noted in the preliminary inspection have been corrected.  
Time for the inspection shall be established in writing.

    -- End of Section --
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SECTION 02930

EXTERIOR PLANTING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NURSERY AND LANDSCAPE ASSOCIATION (ANLA)

ANLA ANSI/ANLA Z60.1 (1996) Nursery Stock

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A300 (1995) Tree Care Operations - Trees, 
Shrubs and other Woody Plant Maintenance

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-07 Schedules

Equipment; GA.

A listing of equipment to be used for the planting operation.

SD-08 Statements

Delivery; GA.

Delivery schedule.

Finished Grade, Topsoil and Underground Utilities; GA.

Finished grade status; location of underground utilities and facilities; 
and availability of topsoil from the stripping and stock piling operation.

SD-09 Reports
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SD-13 Certificates

Plant Material; GA.  Fertilizer; GA.  Organic Material; GA.  Soil 
Conditioner; GA.  Organic Mulch; GA.  Mycorrhizal Fungi Inoculum; GA

Prior to delivery of materials, certificates of compliance attesting that 
materials meet the specified requirements.  Certified copies of the 
material certificates shall include the following.

a.  Plant Material:  Classification, botanical name, common name, 
size, quantity by species, and location where grown.

b.  Fertilizer:  Chemical analysis and composition percent.

c.  Organic Material:  Composition and source.

d.  Soil Conditioner:  Composition and source.

e.  Organic Mulch:  Composition, source, and treatment against fungi 
growth.

h.  Mycorrhizal Fungi Inoculum:  Plant material treated.

SD-14 Samples

Soil Amendments; GA.

A 10 pound sample.

SD-18 Records

Plant Establishment Period; FIO.

Calendar time period for the plant establishment period.  When there is 
more than one establishment period, the boundaries of the planted areas 
covered for each period shall be described.

Maintenance Record; FIO.

Maintenance work performed, quantity of plant losses, and replacements; and 
diagnosis of unhealthy plant material.

SD-19 Operation and Maintenance Manuals

Maintenance Instructions; FIO.

Instruction for year-round care of installed plant material.

1.3   SOURCE INSPECTIONS

The nursery or source of plant material  shall be subject to inspection.
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1.4   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Delivery

A delivery schedule shall be provided at least 10 calendar days prior to 
the first day of delivery.

1.4.1.1   Plant Material Identification

Plant material shall be identified with attached, durable, waterproof 
labels and weather-resistant ink, stating the correct botanical plant name 
and size.

1.4.1.2   Protection During Delivery

Plant material shall be protected during delivery to prevent desiccation 
and damage to the branches, trunk, root system, or earth ball.  Branches 
shall be protected by tying-in.  Exposed branches shall be covered during 
transport.

1.4.1.3   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened 
containers bearing the manufacturer's chemical analysis.  In lieu of 
containers, soil amendments may be furnished in bulk.  A chemical analysis 
shall be provided for bulk deliveries.

1.4.2   Inspection

Plant material shall be well shaped, vigorous and healthy with a healthy, 
well branched root system, free from disease, harmful insects and insect 
eggs, sun-scald injury, disfigurement or abrasion.  Plant material shall be 
checked for unauthorized substitution and to establish nursery grown 
status.  Plant material showing desiccation, abrasion, sun-scald injury, 
disfigurement, or unauthorized substitution shall be rejected.  The plant 
material shall exhibit typical form of branch to height ratio; and meet the 
caliper and height measurements specified.  Plant material that measures 
less than specified, or has been poled, topped off or headed back, shall be 
rejected.  Container-grown plant material shall show new fibrous roots and 
the root mass shall contain its shape when removed from the container.  
Plant material with broken or cracked balls; or broken containers shall be 
rejected.  Bare-root plant material that is not dormant or is showing roots 
were pulled from the ground shall be rejected.  Other materials shall be 
inspected for compliance with paragraph PRODUCTS.  Open soil amendment 
containers or wet soil amendments shall be rejected.  Samples of container 
plant materials shall be inspected and approved by the project Landscape 
Architect at the project site prior to planting operations.

1.4.3   Storage

1.4.3.1   Plant Material Storage

Plant material not installed on the day of arrival at the site shall be 
stored and protected in designated areas.  Plant material shall not be 
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stored longer than 30 days.  Plant material shall be protected from direct 
exposure to wind and sun.  Bare-root plant material shall be heeled-in.  
All plant material shall be kept in a moist condition by watering with a 
fine mist spray until installed.

1.4.3.2   Other Material Storage

Storage of other material shall be in designated areas.  Soil amendments 
shall be stored in dry locations and away from contaminants.  Chemical 
treatment material shall be stored according to manufacturer's instructions 
and not with planting operation material.

1.4.4   Handling

Plant material shall not be injured in handling.  Cracking or breaking the 
earth ball of balled and burlapped plant material shall be avoided.  Plant 
material shall not be handled by the trunk or stems.  Materials shall not 
be dropped from vehicles.

1.4.5   Time Limitation

Except for container-grown plant material, the time limitation from digging 
to installing plant material shall be a maximum 90 days.  

1.5   PLANT SURVIVAL WARRANTY

Furnished plant material shall have a warranty for plant growth to be in a 
vigorous growing condition for a minimum 12 month period.  A minimum 12 
month calendar time period for the warranty of plant growth shall be 
provided regardless of the contract time period.  When plant material is 
determined to be unhealthy in accordance with paragraph PLANT ESTABLISHMENT 
PERIOD, it shall be replaced once under this warranty.

PART 2   PRODUCTS

2.1   PLANT MATERIAL

2.1.1   Plant Material Classification

The plant material shall be nursery grown stock conforming to ANLA 
ANSI/ANLA Z60.1 and shall be the species specified.

2.1.2   Plant Schedule

The plant schedule shall provide botanical names as included in one or more 
of the publications listed under "Nomenclature" in ANLA ANSI/ANLA Z60.1.

2.1.3   Substitutions

Substitutions will not be permitted without written request and approval 
from the Contracting Officer.

2.1.4   Quality
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Well shaped, well grown, vigorous plant material having healthy and well 
branched root systems in accordance with ANLA ANSI/ANLA Z60.1 shall be 
provided.  Plant material shall be provided free from disease, harmful 
insects and insect eggs, sun-scald injury, disfigurement and abrasion.  
Plant material shall be free of shock or damage to branches, trunk, or root 
systems, which may occur from the digging and preparation for shipment, 
method of shipment, or shipment.  Plant quality is determined by the 
growing conditions; method of shipment to maintain health of the root 
system; and growth of the trunk and crown as follows.

2.1.5   Growing Conditions

Plant material shall be native to or well-suited to the growing conditions 
of the project site.  Plant material shall be grown under climatic 
conditions similar to those at the project site.

2.1.6   Method of Shipment to Maintain Health of Root System

2.1.6.1   Container-Grown (C) Plant Material

Container size shall be in accordance with ANLA ANSI/ANLA Z60.1.  Plant 
material shall be grown in a container over a duration of time for new 
fibrous roots to have developed and for the root mass to retain its shape 
and hold together when removed from the container.  Container-grown plant 
material shall be inoculated with mycorrhizal fungi during germination in 
the nursery.  Before shipment the root system shall be dipped in gels 
containing mycorrhizal fungi inoculum.  The container shall be sufficiently 
rigid to hold ball shape and protect root mass during shipping.

2.1.7   Growth of Trunk and Crown

2.1.7.1   Deciduous Trees

A height to caliper relationship shall be provided in accordance with ANLA 
ANSI/ANLA Z60.1.  Height of branching shall bear a relationship to the size 
and species of tree specified and with the crown in good balance with the 
trunk.  The trees shall not be "poled" or the leader removed.

a.  Single stem:  The trunk shall be reasonably straight and 
symmetrical with crown and have a persistent main leader.

b.  Multi-stem:  All countable stems, in aggregate, shall average the 
size specified.  To be considered a stem, there shall be no 
division of the trunk which branches more than 6 inches from 
ground level.

2.1.7.2   Deciduous Shrubs

Deciduous shrubs shall have the height and number of primary stems 
recommended by ANLA ANSI/ANLA Z60.1.  Acceptable plant material shall be 
well shaped, with sufficient well-spaced side branches, and recognized by 
the trade as typical for the species grown in the region of the project.

2.1.7.3   Broadleaf Evergreen Plant Material
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Broadleaf evergreen plant material shall have the height-to-spread ratio 
recommended by ANLA ANSI/ANLA Z60.1.  Acceptable plant material shall be 
well shaped and recognized by the trade as typical for the variety grown in 
the region of the project.

2.1.7.4   Ground Cover and Vine Plant Material

Ground cover and vine plant material shall have the minimum number of 
runners and length of runner recommended by ANLA ANSI/ANLA Z60.1.  Plant 
material shall have heavy, well developed and balanced crown with vigorous, 
well developed root system and shall be furnished in containers.

2.1.8   Plant Material Size

Plant material shall be furnished in sizes indicated.  Plant material 
larger in size than specified may be provided at no additional cost to the 
Government.

2.1.9   Plant Material Measurement

Plant material measurements shall be in accordance with ANLA ANSI/ANLA Z60.1.

2.2   SOIL AMENDMENTS

Soil amendments shall consist of pH adjuster, fertilizer, organic material 
and soil conditioners meeting the following requirements.  Vermiculite is 
not recommended.

2.2.1   Fertilizer

Fertilizer shall be controlled release commercial grade; free flowing, 
pellet or tablet form; uniform in composition; and consist of a 
nitrogen-phosphorus-potassium ratio.  The fertilizer shall be derived from 
sulphur coated urea, urea formaldehyde, plastic or polymer coated pills, or 
isobutylenediurea (IBDU).  Fertilizer shall be balanced with the inclusion 
of trace minerals and micro-nutrients.

2.2.2   Gypsum

Gypsum shall be commercially packaged, free flowing, and a minimum 95 
percent calcium sulfate by volume.

2.3   MYCORRHIZAL FUNGI INOCULUM

Mycorrhizal fungi inoculum shall be composed of multiple-fungus inoculum as 
recommended by the manufacturer for the plant material specified.

2.4   WATER

Unless otherwise directed, water shall be the responsibility of the 
Contractor.  Water shall not contain elements toxic to plant life.

PART 3   EXECUTION
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3.1   INSTALLING PLANT MATERIAL TIME AND CONDITIONS

3.1.1   Deciduous Plant Material Time

Deciduous plant material shall be installed from October 15 to April 15.

3.1.2   Evergreen Plant Material Time

Evergreen plant material shall be installed from October 15 to April 15.

3.1.3   Plant Material Conditions

Planting operations shall be performed only during periods when beneficial 
results can be obtained.  When drought, excessive moisture, frozen ground 
or other unsatisfactory conditions prevail, the work shall be stopped when 
directed.  When special conditions warrant a variance to the planting 
operations, proposed planting times shall be submitted for approval.

3.2   SITE PREPARATION

3.2.1   Finished Grade, Topsoil and Underground Utilities

The Contractor shall verify that finished grades are as indicated on 
drawings, and the compaction requirements have been completed in accordance 
with Section 02300 EARTHWORK, prior to the commencement of the planting 
operation.  The location of underground utilities and facilities in the 
area of the planting operation shall be verified.  Damage to underground 
utilities and facilities shall be repaired at the Contractor's expense.

3.2.2   Layout

Plant material locations and plant community outlines shall be staked on 
the project site before any planting excavation is made.  Plant material 
locations may be adjusted to meet field conditions.  Container plant 
materials shall be spotted by the Contractor and be field verified by the 
Corp of Engineer's Landscape Architect, prior to planting operations.

3.2.3   Protecting Existing Vegetation

Existing trees, shrubs, and plant beds that are to be preserved shall be 
barricaded along the dripline to protect them during planting operations.

3.3   EXCAVATION

3.3.1   Obstructions Below Ground

When obstructions below ground affect the work, shop drawings showing 
proposed adjustments to plant material location, type of plant and planting 
method shall be submitted for approval.

3.3.2   Plant Pits
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The minimum allowable dimensions of plant pits shall be 6 inches deeper 
than the depth of ball or the depth of base roots.  Plant pits shall be dug 
a minimum two times wider than the ball or root system to allow for root 
expansion.  The pit shall be constructed with sides sloping towards the 
base as a cone, to encourage well aerated soil to be available to the root 
system for favorable root growth.  Cylindrical pits with vertical sides 
shall not be used.  If pits are dug with an auger and the sides of the pits 
become glazed, the glazed surface shall be scarified.

3.4   INSTALLATION

3.4.1   Setting Plant Material

Plant material shall be set plumb and held in position until sufficient 
soil has been firmly placed around root system or ball.  In relation to the 
surrounding grade, the plant material shall be set even with the grade at 
which it was grown.

3.4.2   Backfill Soil Mixture for Container Grown Plants

Backfill soil shall be 100% native site soil that has been cleared of all 
debris and rocks and broken up and made friable.

The following additives shall be mass blended thoroughly into the backfill 
soil mixture at the time of planting at the following rates per cubic yard 
of soil and should be thoroughly watered in immediately upon completion of 
installation:

                  1 lb per 1000 sf         Nitrogen
                  1 lb per 1000 sf         Phosphate
                  150 lbs per 1000 sf      Agricultural Gypsum

3.4.3   Adding Mycorrhizal Fungi Inoculum

Mycorrhizal fungi inoculum shall be added as recommended by the 
manufacturer for the plant material specified.

3.4.4   Backfill Procedure

Prior to backfilling, all metal, wood, synthetic products, or treated 
burlap devices shall be removed from the ball or root system avoiding 
damage to the root system.  The backfill procedure shall remove air pockets 
from around the root system.  Additional requirements are as follows.

3.4.4.1   Container-Grown and Balled and Potted Plant Material

The plant material shall be carefully removed from containers that are not 
biodegradeable.  Prior to setting the plant in the pit, a maximum 1/4 depth 
of the root mass, measured from the bottom, shall be spread apart to 
promote new root growth.  For plant material in biodegradable containers 
the container shall be split prior to setting the plant with container.  
Backfill mixture shall be added to the plant pit in 6 inch layers with each 
layer tamped.
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3.4.5   Watering

Plant pits and plant beds shall be watered immediately after backfilling, 
until completely saturated.

3.5   FINISHING

3.5.1   Planted Area

The installed area shall be raked and smoothed while maintaining the earth 
berms.

3.5.2   Pruning

Pruning shall be accomplished by trained and experienced personnel.  The 
pruning of trees shall be in accordance with ANSI A300.  Only dead or 
broken material shall be pruned from installed plants.  The typical growth 
habit of individual plant material shall be retained.  Clean cuts shall be 
made flush with the parent trunk.  Improper cuts, stubs, dead and broken 
branches shall be removed.  "Headback" cuts at right angles to the line of 
growth will not be permitted.  Trees shall not be poled or the leader 
removed, nor shall the leader be pruned or "topped off".

3.6   MAINTENANCE DURING PLANTING OPERATION

Installed plant material shall be maintained in a healthy growing 
condition.  Maintenance operations shall begin immediately after each plant 
is installed to prevent desiccation and shall continue until the plant 
establishment period commences.  Installed areas shall be kept free of 
weeds, grass, and other undesired vegetation.  The maintenance includes 
watering, and adjusting settling.

3.7   RESTORATION AND CLEAN UP

3.7.1   Restoration

Pavements and facilities that have been damaged from the planting operation 
shall be restored to original condition at the Contractor's expense.

3.7.2   Clean Up

Excess and waste material shall be removed from the installed area and 
shall be disposed offsite.  Adjacent paved areas shall be cleared.

3.8   PLANT ESTABLISHMENT PERIOD

3.8.1   Commencement

Upon completion of the last day of the planting operation, the plant 
establishment period for maintaining installed plant material in a healthy 
growing condition shall commence and shall be in effect for the remaining 
contract time period, not to exceed 12 months.  Written calendar time 
period shall be furnished for the plant establishment period.  When there 
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is more than one plant establishment period, the boundaries of the planted 
area covered for each period shall be described.  The plant establishment 
period shall be coordinated with Section 02921 SEEDING.  The plant 
establishment period shall be modified for inclement weather shut down 
periods, or for separate completion dates for areas.

3.8.2   Maintenance During Establishment Period

Maintenance of plant material shall include straightening plant material,  
pruning dead or broken branch tips; maintaining plant material labels; 
watering; and removing and replacing unhealthy plants.

3.8.2.1   Watering Plant Material

The plant material shall be watered as necessary to prevent desiccation and 
to maintain an adequate supply of moisture within the root zone.  An 
adequate supply of moisture is estimated to be the equivalent of 1 inch 
absorbed water per week, delivered in the form of rain or augmented by 
watering.  Run-off, puddling and wilting shall be prevented.  Watering of 
other adjacent areas or existing plant material shall be prevented.

3.9.2.4   Post-Fertilization

Native and revegetation plantings (as verified by the Contracting Officer) 
shall not be fertilized again at any time after installation.

3.8.2.2   Plant Pit Settling

When settling occurs to the backfill soil mixture, additional backfill soil 
shall be added to the plant pit or plant bed until the backfill level is 
equal to the surrounding grade.  Serious settling that affects the setting 
of the plant in relation to the maximum depth at which it was grown 
requires replanting in accordance with paragraph INSTALLATION.  The earth 
berm shall be maintained.

3.8.2.3   Maintenance Record

A record shall be furnished describing the maintenance work performed, the 
quantity of plant losses, diagnosis of the plant loss, and the quantity of 
replacements made on each site visit.

3.8.3   Unhealthy Plant Material

A tree shall be considered unhealthy or dead when the main leader has died 
back, or up to a maximum 25 percent of the crown has died.  A shrub shall 
be considered unhealthy or dead when up to a maximum 25 percent of the 
plant has died.  This condition shall be determined by scraping on a branch 
an area 1/16 inch square, maximum, to determine if there is a green cambium 
layer below the bark.  The Contractor shall determine the cause for 
unhealthy plant material and shall provide recommendations for replacement. 
 Unhealthy or dead plant material shall be removed and replaced immediately.

3.8.4   Replacement Plant Material
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Unless otherwise directed, plant material shall be provided for replacement 
in accordance with paragraph PLANT MATERIAL.  Replacement plant material 
shall be installed in accordance with paragraph INSTALLATION, and 
recommendations in paragraph PLANT ESTABLISHMENT PERIOD.  Plant material 
shall be replaced in accordance with paragraph WARRANTY.  An extended plant 
establishment period shall not be required for replacement plant material.

3.8.5   Maintenance Instructions

Written instructions shall be furnished containing drawings and other 
necessary information for year-round care of the installed plant material; 
including, when and where maintenance should occur, and the procedures for 
plant material replacement.

3.9   FINAL ACCEPTANCE

3.9.1   Preliminary Inspection

Prior to the completion of the contract, a preliminary inspection shall be 
held by the Contracting Officer.  Time for the inspection will be 
established in writing.  The quantity and type of plants installed and the 
acceptability of the plants in accordance with the plant establishment 
period shall be determined.

3.9.2   Final Inspection

A final inspection shall be held by the Contracting Officer to determine 
that deficiencies noted in the preliminary inspection have been corrected.  
Time for the inspection shall be established in writing.  Acceptance of the 
planting operation is subject to the guarantee of plant growth.

    -- End of Section --
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SECTION 02950

TREES, SHRUBS, GROUND COVERS, AND VINES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF NURSERYMEN (AAN)

AAN-01 (1990) American Standard for Nursery Stock

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1909 (Basic; Notice 1) Fertilizer

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01305, SUBMITTAL 
PROCEDURES:

SD-01  Data

Erosion Control Material; GA.

Manufacturer's literature discussing physical characteristics, application 
and installation instructions for erosion control material.

SD-07  Schedules

Application of Pesticide Material; GA.

A list of the proposed pesticide application equipment to be used in 
performance of the planting work, including descriptive data and 
calibration tests.

SD-08  Statements

Delivery; FIO.  Application of Pesticide Material; GA.

The following work plans, before work is started.
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a.  Delivery Schedule at least 10 days prior to the intended date of 
the first delivery.

b.  Pesticide Treatment Plan, giving proposed sequence of pesticide 
treatment work, before work is started.  The pesticide trade name, 
chemical composition, formulation, concentration, application rate 
of active ingredients and methods of application for all materials 
furnished, and the name and state license number of the state 
certified applicator shall be included.

SD-09  Reports

Soil Test; FIO.  Percolation Test; FIO.

Certified reports of inspections and laboratory tests, prepared by an 
independent testing agency, including analysis and interpretation of test 
results.  Each report shall be properly identified.  Test methods used and 
compliance with recognized test standards shall be described.

SD-13  Certificates

Topsoil; FIO.  Soil Amendments; FIO.  Plants; FIO.  Pesticide; GA.

Certificates of compliance certifying that materials meet the requirements 
specified, prior to the delivery of materials.  Reports for the following 
materials shall be included.

a.  Topsoil:  For pH, chemical analysis, mechanical analysis and 
particle size.

b.  Fertilizer:  For chemical analysis and composition percent.

c.  Agricultural Limestone:  For sieve analysis and calcium carbonate 
equivalent.

d.  Peat:  For compliance with ASTM D 2607.

e.  Plant Materials:  For botanical and common name, size, quantity by 
species, grade, nursery grown.

f.  Pesticide Material:  For EPA registration number and registered 
uses.

SD-18  Records

Plant Establishment Period; FIO.  Maintenance Report; FIO.  Maintenance 
Instructions; FIO.

a.  Maintenance Report.  Written record of maintenance work performed 
and quantity of plant losses and replacements.

b.  Plant Establishment Period.  Written calendar time period for the 
beginning of the plant establishment period.  When there is more 
than one establishment period, the boundaries of the planted areas 
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covered for each period shall be described.

c.  Maintenance Instruction.  Written instructions for year-round care 
of installed plants.

1.3   SOURCE INSPECTIONS

1.3.1   Plant Materials

Plant materials shall be subject to inspection at the growing site by the 
Contracting Officer.

1.3.2   Delivered Topsoil

The source of topsoil shall be subject to inspection by the Contracting 
Officer.

1.4   SHIPMENT, DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Shipment

1.4.1.1   Preparation

Digging and preparation for shipment shall be done in a manner that will 
not cause shock or damage to branches, trunk, or root systems.

a.  Container-Grown (C) Plants:  Container size shall be provided as 
recommended by AAN-01.  Plants shall be grown in a container 
sufficiently long for new fibrous roots to have developed and for 
root mass to retain its shape and hold together when removed from 
container. Container shall be sufficiently rigid to hold ball 
shape and protect root mass during shipping.

1.4.1.2   Antidesiccant Application

Plants shall be sprayed with an antidesiccant as leaf budding occurs or 
when plant material has soft growth.

1.4.2   Delivery

1.4.2.1   Identification

Plants shall be identified with durable waterproof labels and 
weather-resistant ink.  Plants shall have attached labels stating the 
correct plant name and size.

1.4.2.2   Protection During Delivery

Plants shall be protected during delivery to prevent desiccation of the 
plant or damage to the roots or balls.  Branches of plants shall be 
protected by tying-in the branches and covering all exposed branches.
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1.4.2.3   Topsoil

A soil test shall be provided for topsoil delivered to the site.

1.4.2.4   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened 
containers bearing the manufacturer's chemical analysis.  In lieu of 
containers, soil amendments may be furnished in bulk.  A chemical analysis 
shall be provided for bulk deliveries.

1.4.2.5   Pesticide

Pesticide materials shall be delivered to the site in the original unopened 
containers bearing legible labels indicating the Environmental Protection 
Agency (EPA) registration numbers and the registered uses.

1.4.3   Inspection

Plant material shall be inspected upon arrival at the jobsite by the 
Contracting Officer for conformity to the paragraph PLANTS and paragraph 
Shipment, and any unacceptable plant material shall be removed from the 
jobsite.

1.4.4   Storage

1.4.4.1   Plant Storage

Plants not installed on the day of arrival at the site shall be stored and 
protected in areas designated by the Contracting Officer.  Plants shall be 
protected from exposure to wind and shall be shaded from the sun.  Covering 
that will allow air to circulate and prevent internal heat from building up 
shall be provided.  All plants shall be kept in a moist condition by 
watering with a fine mist spray until planted.

1.4.4.2   Storage of Other Materials

Soil amendments shall be stored in dry locations away from contaminants. 
Pesticide materials shall not be stored with other landscape materials. 
Storage of materials shall be in areas designated or as approved by the 
Contracting Officer.

1.4.5   Handling

Care shall be taken to avoid injury to plants.  Materials shall not be 
dropped from vehicles.  Balled and burlapped plants shall be handled 
carefully to avoid cracking or breaking the earth ball and container-grown 
plants shall be handled by the container.  Plants shall not be handled by 
the trunk or stems.

1.4.5.1   Time Limitation

a.  Mulch:  Limitation of time between installing plant and placing 
mulch is 48 hours.

SECTION 02950  Page 7



GUNNERSON POND RESTORATION DACW09-00-B-0004

b.  Transplanting Existing Plants:  Limitation of time between digging 
and replanting existing plant material is one hour.

1.5   WARRANTY

Furnished plants shall be guaranteed to be in a vigorous growing condition 
for a period of 12 months from date of acceptance regardless of the 
contract time period.  A plant shall be replaced one time under this 
guarantee.  Transplanted existing plants require no guarantee.  A written 
calendar time period for the guarantee of plant growth shall be furnished 
to the Contracting Officer.

PART 2   PRODUCTS

2.1   PLANTS

2.1.1   Varieties

Plants shall be nursery grown or field grown stock conforming to AAN-01 and 
shall be of the varieties specified in the plant list bearing botanical 
names listed in one or more of the publications listed under "Nomenclature" 
in AAN-01.

2.1.2   Substitutions

Substitutions will not be permitted without written request from the 
Contractor for approval by the Contracting Officer.

2.1.3   Growing Conditions

Plants shall be grown under climatic conditions similar to those in the 
locality of the project.

2.1.4   Quality

Well shaped, well grown, vigorous, healthy plants having healthy and well 
branched root systems shall be provided.  Plants shall be provided free 
from disease, harmful insects and insect eggs, sun-scald injury, 
disfigurement and abrasion.  Plants shall be provided that are typical of 
the species or variety and conforming to standards as set forth in AAN-01 
and as specified herein.

2.1.4.1   Shade and Flowering Trees

A height relationship to caliper shall be provided as recommended by AAN-01. 
 Height of branching should bear a relationship to the size and variety of 
tree specified and with the crown in good balance with the trunk.  Trees 
shall not be "poled" or the leader removed.

a.  Single stem:  Trunk shall be reasonably straight and symmetrical 
with crown and have a persistent main leader.

b.  Multi-stem:   All countable stems, in aggregate, shall average the 
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size specified.  To be considered a stem,  there should be no 
division of the trunk which branches more than  six inches from 
ground level.

c.  Specimen:  A plant shall be provided that is well branched and 
pruned naturally according to the species.  The form of growth 
desired, which may not be in accordance with natural growth habit, 
shall be as indicated.

2.1.4.2   Deciduous Shrub

Plants shall be provided that have the height and number of primary stems 
as recommended by AAN-01.  An acceptable plant shall be well shaped with 
sufficient well-spaced side branches recognized by the trade as typical for 
the variety grown in the region.

2.1.4.3   Broadleaf Evergreen

Plants shall be provided that have ratio of height-to-spread as recommended 
by AAN-01.  An acceptable plant shall be well shaped and recognized by the 
trade as typical for the variety grown in the region.

2.1.4.4   Groundcovers and Vines

Plants shall be provided with the minimum number of runners and length of 
runner as recommended by AAN-01.  Plants shall be furnished that have 
heavy, well developed and balanced top with vigorous well developed root 
system and shall be furnished in containers.

2.1.5   Size

Plants shall be furnished in sizes indicated.  Plants larger in size than 
specified may be provided at no additional cost to the Government.

2.1.6   Measurement

Plant measurements shall be in accordance with AAN-01.

2.2   TOPSOIL

Topsoil shall be the existing surface soil stripped to the depth indicated 
and stockpiled on the site in accordance with Section 02209, EARTHWORK .  
Additional topsoil, if required, beyond that available from stripping 
operations, shall be delivered.  Delivered topsoil shall conform to topsoil 
requirement specified in Section 02209, EARTHWORK and shall be amended as 
recommended by soil tests for the plants specified.

2.2.1   Soil Test

A soil test shall be performed for pH, particle size, chemical analysis and 
mechanical analysis to establish the quantities and type of soil amendments 
required to meet local growing conditions for the type and variety of 
plants specified.
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2.3   SOIL AMENDMENTS

Soil amendments consist of fertilizer, organic soil amendments and soil 
conditioner.

2.3.1   Fertilizer

Fertilizer shall be commercial grade, free flowing, uniform in composition 
and conforming to CID A-A-1909.

2.3.1.1   Dry Fertilizer

a.  Granular fertilizer :  Consists of a 
nitrogen-phosphorous-potassium ratioat a rate recommended by the 
soil test.

b.  Controlled-Release Fertilizer:  Consists of 
nitrogen-phosphorous-potassium ratio at a rate recommende by the 
soil test.  Controlled-release fertilizer may be in packet or 
tablet form.

2.3.4.4   Decomposed Wood Derivatives

Decomposed wood derivatives shall be ground bark, sawdust, or other wood 
waste material free of stones, sticks, and toxic substances harmful to 
plants and stabilized with nitrogen and having the following properties:

                                          Minimum percent by
                  Particle size              weight passing
                _________________         ___________________

                No. 4 mesh screen                95
                No. 8 mesh screen                80

                                         Minimum percent based
               Nitrogen Content             on dry weight
               ________________          ______________________

                Redwood Sawdust                   0.5
                Fir Sawdust                       0.7
                Fir or Pine Bark                  1.0

2.4   Gypsum

Gypsum shall be commercially packaged, free flowing, and a minimum of 95 
percent calcium sulfate by volume.

2.5   MULCH

Mulch shall be free from weeds, mold and other deleterious materials.
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2.5.1   Inert Mulch Material

Inert mulch materials shall be decomposed granite riverbank stone, crusher 
run rock, granite chips,  volcanic rock, as shown on plans, and shall range 
in size from 1/4" to 1".

2.6   WATER

Water shall not contain elements toxic to plant life.

2.7   ANTIDESICCANT

Antidesiccant shall be an emulsion that will provide a film over plant 
surfaces permeable enough to permit transpiration, and shall not damage the 
plant.

2.8   EROSION CONTROL MATERIAL

2.8.1   Soil Erosion Control Blanket

Blanket shall be machine-produced mat of wood excelsior formed from a web 
of interlocking wood fibers, covered on one side with either knitted straw 
blanket-like mat-construction, covered with biodegradable plastic mesh, or 
interwoven with biodegradable thread, plastic netting or twisted kraft 
paper cord netting.

2.8.2   PESTICIDE

Pesticide shall be insecticide and herbicide.  Pesticide material shall be 
labeled for use and applied only as registered by EPA and approved herbicide,
 insecticide.

PART 3   EXECUTION

3.1   Underground Obstructions to Planting

The location of underground utilities and facilities shall be verified.  
Damage to underground utilities and facilities shall be repaired at the 
Contractor's expense.

3.2   SITE PREPARATION

3.2.1   Layout

Plant material locations shall be staked on the project site before any 
excavation is made.  Plant material locations may be adjusted by the 
Contracting Officer to meet field conditions.

3.2.2   Protection of Existing Vegetation

If lawns have been established prior to planting operations, the 
surrounding turf shall be covered before excavations are made in a manner 
that will protect turf areas.  Existing trees, shrubbery, and beds that are 
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to be preserved shall be barricaded in a manner that will effectively 
protect them during planting operations.

3.3   EXCAVATION

3.3.1   Obstructions Below Ground or Poor Drainage

When obstructions below ground or poor drainage affect the contract 
operation, proposed adjustments to plant location, type of plant and 
planting method or drainage correction shall be submitted to and approved 
by the Contracting Officer.

3.3.2   Plant Pits

Plant pits shall be dug to produce vertical sides and flat, uncompacted 
bottoms.  When pits are dug with an auger and the sides of the pits become 
glazed, the glazed surface shall be scarified.  The size of plant pits 
shall be as shown.  

3.4   PERCOLATION TEST

Test for percolation shall be done to determine positive drainage of plant 
pits and beds.  The Contracting Officer shall be notified in writing of all 
soil and drainage conditions detrimental to growth of plant material and 
shall submit proposal for correcting the condition.

3.5   PLANTING TIMES AND CONDITIONS

3.5.1   Planting Times

All plants shall be installed when the temperature ranges from 45°F to 95°F.

3.5.2   Planting Conditions

Planting operations shall be performed only during periods when beneficial 
results can be obtained.  When drought, excessive moisture or other 
unsatisfactory conditions prevail, the work shall be stopped when directed. 
When special conditions warrant a variance to the planting operations, 
proposed planting times shall be submitted to and approved by the 
Contracting Officer.

3.6   INSTALLATION

3.6.1   Erosion Control

Where erosion control material is indicated or required, material shall be 
installed in accordance with manufacturer's instructions.  Placement of the 
erosion control material shall be accomplished without damage to installed 
material or without deviation to finished grade.

3.6.2   Backfill Soil Mixture

The backfill soil mixture shall be a proportioned mixture thoroughly mixed 
by volume of topsoil and selected soil amendments as follows:
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Topsoil 3 parts to mixture.

3.6.3   Setting Plants

Plants shall be set plumb and held in position until sufficient soil has 
been firmly placed around roots or ball.  Plants shall be set in relation 
to surrounding grade so that they are even with the depth at which they 
were grown in the nursery, or container.

3.6.4   Container-Grown

Containers shall be removed without damage to the plant or root system.  
The backfill shall be completed as specified.

3.7   TRANSPLANTING EXISTING PLANTS 

Existing plant material to be transplanted shall be tagged on the site 
and/or as indicated.  Existing plants shall be removed from the ground by 
means of mechanical devices or other method with a ball attached, meeting 
the requirements of paragraph SHIPMENT.

3.8   PRUNING

The total amount of foliage shall be pruned by one-fourth to one-third on 
installed trees and shrubs to compensate for loss of roots and 
transplanting shock.  The typical growth habit of individual plants shall 
be retained.  Clean cuts shall be made flush with the parent trunk.  
Improper cuts, stubs, dead and broken branches shall be removed.  
"Headback" cuts at right angles to the line of growth shall not be 
permitted.  Trees shall not be poled or the leader removed, nor shall the 
leader be pruned or "topped off."  

3.9   MULCH

Mulch shall be spread to a uniform thickness of 4 inches within 48 hours 
after planting.  Mulch shall be kept out of the crowns of shrubs and off 
buildings, sidewalks and other facilities.

3.10   WATER

Plants shall be watered as necessary to maintain an adequate supply of 
moisture within the root zone.  Run-off, puddling and wilting shall be 
prevented.

3.11   ANTIDESICCANT APPLICATION

Plants requiring further protection shall be sprayed with anti-desiccant in 
accordance with manufacturer's recommendations.

3.12   MAINTENANCE DURING PLANTING OPERATION

Installed plants shall be maintained in a healthy growing condition. 
Maintenance operations shall begin immediately after each plant is 
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installed and shall continue until the plant establishment period 
commences.  The maintenance includes watering, pruning, wound dressing, 
straightening and other necessary operations.  Plant beds and earth saucers 
shall be kept free of weeds, grass and other undesired vegetation.  Plants 
shall be checked for settlement and shall be reset to proper grade as 
necessary.  Run-off, puddling and wilting shall be prevented.

3.13   CARE OF EXISTING PLANT MATERIAL

3.13.1   Identification

Existing plant material to be treated shall be tagged on the site and/or as 
indicated.

3.13.2   Fertilizing Existing Trees

Holes shall be dug by hand or mechanical devices, a minimum 1-1/2 inches in 
diameter and 18 inches deep, distributed evenly at not more than 2 feet on 
center throughout the outer half of the branch spread zone of each tree.

3.13.2.1   Dry Fertilizer

Dry fertilizer shall be placed in the hole to within 4 inches of the 
surrounding grade.

3.13.2.2   Application

Packet, tablet or wedge-form fertilizer shall be applied in accordance with 
manufacturer's recommendations.

3.13.2.3   Backfill

Topsoil or sand shall be used as backfill in the hole and shall be blended 
to the surrounding grade.

3.13.3   Fertilizing Existing Shrubs

Existing shrubs shall be top dressed with dry fertilizer at the rate of 4 
pounds per 100 square feet of area.  Fertilizer adhering to plants shall be 
flushed with water.

3.14   APPLICATION OF PESTICIDE MATERIAL

When pesticide becomes necessary to remove a disease or pest, a 
state-certified applicator shall apply required pesticide in accordance 
with State EPA label restrictions and recommendations.  Hydraulic equipment 
shall be provided for the liquid application of pesticides with a 
leak-proof tank, positive agitation methods, controlled application 
pressure and metering gauges.  A pesticide treatment plan shall be provided 
to the Contracting Officer as specified in paragraph SUBMITTALS.

3.15   RESTORATION AND CLEAN UP

3.15.1   Restoration
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Turf areas, pavements and facilities that have been damaged from the 
planting operation shall be restored to original condition at the 
Contractor's expense.

3.15.2   Clean Up

Excess and waste material from the planting operation shall be removed and 
disposed of off the site.  Adjacent paved areas shall be cleared.

3.16   PLANT ESTABLISHMENT PERIOD

3.16.1   Commencement

On completion of the last day of the planting operation, and upon final 
acceptance of the project (or area of the project) by the Contracting 
Officer, the plant establishment period for maintaining installed plants in 
a healthy growing condition shall commence and shall be in effect for a 
period of 12 months regardless of contract time period.  When the planting 
operation extends over more than one season or there is a variance to the 
planting times, plant establishment periods shall be established for the 
work completed, as directed.  Written calendar time period shall be 
furnished to the Contracting Officer for the beginning of the plant 
establishment period.  When there is more than one plant establishment 
period, describe the boundaries of the planted area covered for each period.

3.16.2   Maintenance During Establishment Period

3.16.2.1   General

Maintenance of plants shall include straightening plants, tightening stakes 
protecting plant areas from erosion, maintaining erosion control material, 
supplementing mulch, accomplishing wound dressing, removing dead or broken 
tip growth by pruning, maintaining edging of beds, checking for girdling of 
plants and maintaining plant labels, watering, weeding, removing and 
replacing unhealthy plants.

3.16.2.2   Water

The plants shall be watered as necessary to maintain an adequate supply of 
moisture within the root zone.  An adequate supply of moisture is estimated 
to be the equivalent of one inch of absorbed water per week delivered in 
the form of natural rain or augmented as required by periodic waterings.  
Run-off, puddling and wilting shall be prevented.

3.16.2.3   Weeding

Grass and weeds in earth saucers and plant beds shall not be allowed to 
reach a height of 3 inches before being completely removed, including the 
root growth.

3.16.2.4   Unhealthy Plants

A plant shall be considered unhealthy or dead when the main leader has died 

SECTION 02950  Page 15



GUNNERSON POND RESTORATION DACW09-00-B-0004

back, or 25 percent of the crown is dead.  Determine the cause for an 
unhealthy plant.  Unhealthy or dead plants shall be removed immediately and 
shall be replaced as soon as seasonal conditions permit.

3.16.2.5   Fertilizing

The plants shall be topdressed at least once during the period of
establishment with dry fertilizer at the rate of 4 pounds per 100 square 
feet of plant pit or bed area or foliarfeed plants with liquid fertilizer.  
Dry fertilizer adhering to plantsshall be flushed off.  The application 
shall be timed prior to the adventof winter dormancy.

3.16.2.6   Settlement

Topsoil shall be added to maintain grade and to maintain earth saucers.  
Serious settlement affecting the setting of the plant in relation to the 
depth at which it was grown requires replanting in accordance with 
paragraph INSTALLATION.

3.16.2.7   Pesticide Treatment

Treatment for diseases or pest shall be in accordance with paragraph 
APPLICATION OF PESTICIDE MATERIAL.

3.16.2.8   Maintenance Report

A written record shall be furnished to the Contracting Officer of the 
maintenance work performed, the quantity of plant losses, cause for plant 
loss and replacements made on each site visit.

3.16.2.9   Maintenance Instructions

Written instructions shall be furnished to the Contracting Officer for 
year-round care of installed plants.

3.16.3   Replacement Plants

Plants shall be provided for replacement in accordance with paragraph 
PLANTS.  Replacement plants shall be installed in accordance with paragraph 
INSTALLATION.  No extended plant establishment period Shall be required for 
replacement plants.  A plant will be replaced in accordance with paragraph 
WARRANTY.

3.17   FINAL ACCEPTANCE

3.17.1   Preliminary Inspection

Prior to  the plant establishment period  a preliminary inspection shall be 
held by the Contracting Officer.  Time for the inspection will be 
established in writing.  The quantity and type of plants installed and the 
acceptability of the plants in accordance with the plant establishment 
period shall be determined.

3.17.2   Final Inspection
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A final inspection shall be held by the Contracting Officer to determine 
that deficiencies noted in the preliminary inspection have been corrected.  
Time for the inspection shall be established in writing.  Acceptance of the 
planting operation is subject to the guarantee of plant growth.  Upon final 
acceptance of the project, the one year maintenance period shall begin.

        -- End of Section --
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